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facts ABOUT THE NEW A & 


B-9000 SERIES, 4 & 8 FOOT “McKINLEY” 
FLUORESCENT LUMINAIRES 


THE McKINLEY is available in 4 of 8 foot 
units using two lamp bi-pin fluorescent 
lamps. In slimline lamps, it is available in 
4 and 8 foot, two and four lamp units. 


THE McKINLEY is pendant mounted indi- 
vidually of in Continuous rows using ume- 
saving Piusburgh “H" series hangers. 


THE McKINLEY has a rugged chassis. 8-foot 
units need hangers only at the ends. On 
all units, hangers may be installed at any 

yint along the raceway to avoid pipes, 
= and other obstructions. 


WRITE for DATA SHEET 


Bulletin B-9 contains complete 
and dimensions on 

new McKinley.” Write for 
your copy today. 


NEW high standards 


the Me. Kinley __newest addition to 


the famous Pittsburgh 
Presidential Series of Fluorescent Luminaires—is setting 
new high standards for /uminous-indirect luminaires. Beau- 
tiful, modern styling plus high overall efficiencies make it 
truly a creative example of sound illuminating engineering. 

The luminous panels of white, ribbed polystyrene give 
“The McKinley” high reflectivity with low surface bright- 
ness and produce a luxurious quality of illumination. When 
lighted, the luminaire blends into the ceiling since its bright- 
ness and that of the ceiling are almost equal. 

“The McKinley” more than meets the brightness spe- 
cification of the Illuminating Engineering Society, the 
American Institute of Architects and the American Standards 
Association. 


REFLECTOR COMPANY 


410 OLIVER BUILDING + PITTSBURGH 22, PENNSYLVANIA 
Monutocturers of Fluorescent and Incandescent Lighting Equipment 
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New, lead-lag 
ballast for all 
Westinghouse 
Slimline 


Luminaires 


Complete change in design now makes /ead-/ag ballast performance for 
slimline fixtures no longer a luxury. You can forget about lamp replacement 
guesswork—you can be sure of full-rated lamp life, and pay no more than for 
slimline fixtures with series ballasts. That's because the new, Westinghouse 
lead-lag ballast retains all series ballast advantages: smaller, lighter weight, 
lower cost, minimum wattage loss. Get the complete story, B-5615, Westinghouse 
Electric Corp., P. O. Box 868, Pittsburgh 30, Pa. Take advantage of 
Westinghouse /ead-lag ballast and specify Westinghouse slimline. J-04518 


you can SURE...i¢ irs 
Westinghouse 


LIGHTING DIVISION 


Edgewater Park, Cleveland, Ohio 
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--- with Lighting by 
LITECONTROL 


FiGures fly faster un this well-lighted 
business mac hine area because eves 
Light but not bright 


An even, 


work relaxed 
all glare 1s eliminated 
carefully calculated light blankets ev 
ery working surface keeps busy 
eyes fresh and producing all day long 
Secret of this hghting installation as 
shown in photo are LITECONTROL'S 
No. $128 


fixtures 


2-lamp recessed slimline 
with Holophane No. 9016 


low brightness lenses 


SNOINEERS AND MANUF ACT USERS OF 


Sharp 


No 


SPACING 


NTENSITY 


INSTALLATION. Union Trust Co 
feild Mossochuserts 


AREA Busnes Machine Areo 
ARCHITECT ENGINEERS McClintock & Crone 


POWER COMPANY ENGINEER 
Mossac husetts Electric Co 


ELECTRICAL CONTRACTOR Storr Electr Co 


5128 2 recessed slimline Mawres, 
Holophere No low brightness lenses 


10 feet on centers 


65 tootcandies overage initially 


Monet Street Annes 


jock O Collonder, Western 


Important features are LITECON- 
TROLS hinged doors with simple 
snap-lock catches to increase ease 
ot installanons and maintenance 

A custom job? In appearance only 


All fixtures are standard LitEcon- 


TROL stems 

On your next project, plan on hav- 
ing a better lighting installation, too 
—at no extra cost. Have your Lite- 
CONTROL representative help you 
design it 


LITECONTROM 


LITECONTROL CORPORATION, 36 Pleasant Street, Wotertown 72, Massachusetts 


FL YVORESCENT LIGHTING EQUIPYWENT 


OmsTRiBUTED OLY 


THROUGH ACCREDITED WHOLESALERS 


ILLUMINATING ENGINEERING 


e 
Tha 
| 
— 
KEEP UPKEEP DOWN 
oA 


SEPTEMBER 
1952 


Vol. XLVI! 
No. 9 


1951-1952 Officers 
S. G. Hibben President 
E. M. Strong Vice-President 


A. H. Manwaring 
Vice-President 


Clarence C. Keller Gen. Sec'y 


R. F. Hartenstein Treasurer 


Staff 
Ruby Redford 
Editor 


Clayton E. Ellis 
Advertising Manager 


Publications Committee 
E. C. Huerkamp, Chairman 
H. H. Magdsick 


LLUMINATING ENGINEERING. 


The President's Address—Our 1952 Administration S. G. Hibben 473 
Charting |.E.S. Through 1953 E. M. Strong 475 
Abstracts from Papers, |.£.S. 1952 National Technical Conference 

General Technical Sessions 477 

Sources and Circuits 487 

Daylighting 498 

Outdoor Lighting 503 

Applications 510 
Questions and Answers on Light Sources 5l6 
1.E.S. Lighting Date Sheet—Series XVII 

Lighting @ Used Car Lot (19-12) Si7 
Architecture and Lighting of Office Buildings for Today and Tomorrow W.H. Kahler $18 
1.E.S. Lighting Data Sheet—Series XVII 

Louverall Lighting for @ Large Office (13-7!) $23 
Banana Classing—A Problem in Color Duncan Preston $25 
TELECAST —Lighting News of Current Interest 6A 


Installations To See in St. Louis, BA; Lighting Calendar 7A: It Seems to Me. 22A 
About People, 22A: Books and Pamphlets, 22A 


Sustaining Members 
Publications 38A, 55A 


Committee Personnel, 1951-1952 —For latest listing refer to March 1952 issue of ILLUMI 
NATING ENGINEERING 


National and Local Officers, 1951-1952—F atest listing refer to March 1952 issue 
ILLUMINATING ENGINEERING 


STATEMENTS and opinions in articles and papers in ILLUMINATING ENGINEERING are the 

expressions of contributors and do not necessarily represent the policies or opinions of the Society. 

Official Society opinions are expressed only in official committee reports specifically approved by 
the Council of the Illuminating Engineering Society. 


ILLUMINATING ENGINEERING SOCIETY 


A. D. Hinckley C. L. Crouch 
Executive Secretary Technical Director 


PUBLICATION office 32d Street & EDITORIAL and advertising offices 


J. M. Stedman Elm Avenue, Baltimore i!, Md. 1860 Broadway, New York 23, N.Y. 
ILLUMINATING ENGINEERING: The Journal of the IDuminating Engineering Society. Copyright 1952 by the INaminating Engineering 
Society. Published monthly in the United States of America. Entered as second class matter at the Post Office, Baltimore, Md. Acceptance for 
mailing at special postage rates provided for in Section 1103 P.L.AR., Act of October 2, 1917. Authorized July 16, 1918. € Subscription 
$10 per year plus extra postage to all countries to which second-class postage rates do not apply; single copies $1.50. © Address changes must 


he received at 1.E.S. headquarters by the first of the month to be effective with the issue of the next succeeding month 


RNAL OF THE 
ay 
4 
° 
hat 
d 


\ better lighting—less noise- in ONE syste 


The System provides recommended levels of quality illumination for a 


sound reflections and the annoyance and distractions which sound 


COMDITIONING 


LIGHT CONTROL 


The lighting system* of this revolutionary new method is 
an extendible arrangement of channels carrying the control 
equipment and wiring. T-12, 96-inch, 72-W. slimline lamps 
are mounted like ladder rungs 
between and at right angles 
to the Curtistrip channels. 
This system is supplied com- 
pletely wired with ballasts 
and lampholders. All metal 
rts are finished baked white 
Fluracite” enamel. 
*Listed by Underwriters’ Laberateries, Inc 


CURTIS 


UGHTING, INC. 
6135 W. 65th Sweet 
Chicoge 38, 


a 


SOUND CONTROL 

The acoustical element consists of a series of vertical 
panels positioned between the fluorescent lamps to pro- 
vide recommended shielding and adequate sound ab- 
sorption. These panels are constructed of high quality, 
high reflectance, perforated acoustical material “with 
washable white flame retarding finish, supported by ¢ 
rolled steel frame. 


A 20-poge comprehensive bulletin with photographs ond techni- 
col dieg is Hable without obligation. Wrise Dept. 141-18. 
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The President's Address 


Our 1952 Administration 


By G. HIBBEN 


S WE APPROACH the completion of the first 
half century of our history, we find our 
Society firmly established, strong and deter- 

mined in its achievements and objectives; coopera- 
tive and friendly among companion scientific or- 
ganizations and in excellent repute for its forth- 
right encouragement and coordination of lighting 
knowledge and the dissemination thereof. 

In these five decades this organization, to a large 
degree, has achieved a position of worth in society 
and can look with justifiable pride on its contribu- 
tions to the betterment of living. Among our 
greater accomplishments and credited to successive 
administrations, has been the establishment of the 
coordinated framework, because the structure and 
the machinery must first be erected and tuned to a 
smooth output before the outflow of product can 
be assured — before the industry and the public are 
convinced that the product is a good product! 
From hence on indefinitely we may hope that the 
character of our output and the acceptability — 
aye, the vital need — of our influence may increase. 
More work, then, can now be devoted to output — 
less, in proportion, to methods, rules, laws and or- 
ganizational details. We are all “set to go”! 

In his Presidential address of 1913, President 
Millar, after making a country-wide survey, said in 
essence that as provided with capable and far- 
sighted leadership, there seems no reason why the 
1.E.S. may not successfully go forward indefinitely. 
I have little fear of the high caliber of our future 
leaders, but I cannot refrain from pointing to the 
superior moral and ethical standards in the Light- 
ing Fraternity that were enshrined by our pioneers 
when they established this Society to be an endur- 
ing monument of fact and truth, a beacon sending 
its rays of knowledge, health and happiness into all 
the dark places. Thus let our leaders understand 
the “bigness” of their influences and their respon- 
Substance of an Address presented by the President of the INumi 


nating Engineering Society, before the National Technical Confer 
ence of 1.E.8.. Chicago, Illinois, September 8-12, 1952 


SEPTEMBER 1952 


President 


sibilities! To these of tomorrow I may say, with a 
tinge of regret but the comfort of confidence, 
“morituri te salutamus” ! 

First, then, let me admonish you even though I 
truly know that you have my same aspirations, to 
avoid petty conflicts of commercialism or jealousy 
or any serious evasions of truth, and to keep our 
high character as an unbiased technical brother- 
hood in which anyone may have firm confidence. 
This Society carries a torch for posterity that we 
must not permit to grow dim! We dare not lay it 
down! 

It seems unnecessary to discuss the details of our 
operating machinery. Our Headquarters’ staffs are 
functioning well and are to be congratulated upon 
their familiarity with all duties and their initiative 
in carrying forward our regular business. Finan- 
cially we are operating carefully within our income 
and we are building up in addition to pensions and 
retirement funds, a modest reserve invested in gilt- 
edged securities as against any sudden depressions 
or unforeseen contingencies. 

As in the past, one important objective of our 
current era is to grow in numerical membership 
and to grow in the classifications of membership 
where we are not yet well represented. As to the 
first, our recent net annual growth of 3.5 per cent 
is stable and. encouraging and commendable, but 
not exuberant! During this administration we have 
added six new Chapters (Tulsa, Phoenix, Pueblo, 
Albuquerque,’ Albany and Peoria); have trans- 
ferred five Chapters to Section status and have 
established one new region (Inter-Mountain), mak- 
ing ten in all. There is some deep concern being 
felt over the fact that among our 57 Sections and 
Chapters, the local membership has lost ground in 
some fourteen. It is recommended that whereas in 
such cases the Society's activities may be slowed 
down, an especial effort be made to recharge local 
enthusiasm with some thoughtfully selected out- 
standing meeting programs and speakers. As a 
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help toward this end, the “speakers list” has been 
revised and remsued 
\s to the expansion in new classes of members 

may | call attention to the great mutual value that 
might oecur if some means be found to make LE.S 
membership attractive and profitable to that host of 
people whose interest in lighting might be termed 
marginal.” [ recommend a continuing study of an 
widitional membership classification, applying to 
electrical wholesalers and retailers, sales personne! 
contractors and interior decorators and those who 
are actually in close touch with the consuming pub 
lw. Then, too, we have possible expansion of inter 
ests in the flelds where both membership and the 
dissemination of knowledge would be fruitful. and 
Tl have in mind such groups as those interested in 
ertain influences of radiation in animal husbandry 
plant growth and flora disease control, bacteriolows 
photochemistry and some phases of astronomy. In 
host of these applications, lighting equipment and 
fundamentals are involved, so the borders of the 
LES. are not being trespassed 

Such expansions of interest bring to mind the 
act that in this administration we have achieved a 
more democratic method of nominations and elec 
tions of National Officers (the revision of By-laws 
Seetion 1, Article VI As previously recom 

ended, we have also tried to encourage a rota 
tional scheme such that Officers and members of the 
lhards of Managers of Sections and Chapters be 
partially carried over into a sueceeding vear 

More of the Society's important business will and 
should devolve upon the shoulders of the Regional 
View Presidents in the Regions; upon the Senior 
Vice-President to expedite the work ef Technical 
(Committees and upon the Junior Vice-President to 
develop still further the Loeal Activities. Now that 
i complete activities guide is available, we look for 
vard to fuller meetings, better programs and in all 
better local services to the membership. Since it has 
been my privilege to attend all of the eight Regional 
Conferences, | can attest to their value and I be 
speak the membership'’s approval of their continua 
tron, Some might well be extended to three davs 


where a wealth of local knowledge may be ex 


Research is still our business! The procurement 
of lehting knowledge remains a fundamental ne 
essity. We do not know all of the answers! We 
still have much to study, much to digest and ap 
praise, much to search out, beginning with the 
physiological funetions of seeing and carrving 
through to the research work on better instruments 
more perfect sources of radiation, better coordina 
tion, the logie of specific applications, and undoubt 
edly better methods of teaching Happily. in our 


International relations (and we should strongly 
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support the C.LE. in these matters), the Lighting 


Fraternity is in close accord as concerns nomen- 
elature, fundamental practices and the mutual un- 
derstandings of lighting problems 

Nevertheless our Soctety needs an expanded re- 
search program. Some investigations were recently 
made seeking best methods of raising funds for 
lighting research apd, in general, it seems apparent 
that a separate method of collecting such funds is 
not now feasible if it be predicated on enlarged 
support from present donors. For several reasons, 
I recommend that the solicitation of research funds 
be united into that of sustaining memberships (one 
Committee) and that a substantial enlargement of 
“sustaining membership” income be planned with 
the understanding that all such money collected 
into the LES. Treasury be handled with the defi- 
nite expectation that a substantial percentage is to 
be set aside, preferably on a basis of three or even 
five vears guarantee of major research grants. In 
this way there would be no duplication of solicita- 
tion, or support, no duplication of influence nor 
divided control and little uncertainty as to con- 
tinuing availability of funds for certain extended 
projects 

The backbone of strength of our Society's output 
is made up of integrated technical committees. We 
have added a few new ones (on “Elements of Sig- 
nal Lighting”; on “Cooperative Promotion of Light 
as a Safety Factor”); also four additional sub- 
committees, and almost all of these have worked 
faithfully and well. More than one thousand mem- 
bers (one out of seven) give of their time and coun- 


sel to our seventy-one committees! It is impossible 
to place too much emphasis upon the value of oue- 
put of these Committees because where else in the 
nation and from what other sources could we 
obtain our guides for lighting practice, or for our 
fundamental facts to be incorporated into national 
standards, or even into our laws and guidances? 
In order to coordinate the technical committee 
work, T urge the continuance of at least one annual 
gathering of all Chairmen, and all reasonable em 
phasis put upon the planned docket for that gath- 
ering. Furthermore, I see value in the experiment 
to have certain field studies aided by personnel 
loaned from headquarters 

publications, particularly MINATING 
ENGINEERING, have reached maturity and must un- 
questionably be continued and still more firmly 
established as the recognized source of lighting 
knowledge. The membership generally agrees that 
it has been well to brighten and enliven some of 
the material in this publication. ILLUMINATING 
ENGINEERING is a readable magazine as it stands 
and it is the visible and only contact enjoyed by the 
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By EVERETT M. STRONG 


ROM TIME TO TIME the I.E.S. elects to the 
presidency an engineer in the field of educa- 
tion a professor. The most recent of these, 
Professor Henry B. Dates, was the thirty-third 
president. That was fifteen years ago, a longer 
interval between professors than any in the near 
half-century life of the Society 

It does not follow that the educational activity 
of the ILE.S. has lain dormant during this latter 
third of the Society's existence, but it does invite 
searching review and assessment of both progress 
and objective in its educational program. 

Education, both formal and informal, is a vital 
element in the very Constitution of the Society 
“Its object shall be the advancement of the theory 
and practice of illuminating engineering and the 
dissemination of knowledge relating thereto.” In 
short, its object shall be research and education 
These items properly are associated with the college 
campus but they are by no means confined to the 
campus; they exist wherever active curiosity and 
communication abound. I shall not recite here the 
educational record of the Society which is thorough- 
ly documented in our many publications in our 
local, regional and national technical conference 
meetings, and in the productivity of our technical 
committees, including the LES Handbook. Neither 
shall I enumerate here the research contributions 
of the LES. Fund, noteworthy as they are No 
where in the realm of organized technology is there 
a group of men and women more actively, more 
constructively and more unselfishly devoted to the 


progress of their work than the members of LES 


But in the realm of education, illuminating engi 
neering presents some unsolved problems, and they 
are of far-reaching significance to all who are active 
in the practice of lighting. The art, if not the sei 
ence, of lighting is very old, dating back through 
Substance of an Address presented by the President Elect of the 


INuminating Engineering Society, before the National Technical 
Conference of 1.E.S.. Chicago, Minos, Septe mber 1952 
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Charting LES. Through 1955 


President-Elect 


eras of candles and oil lamps to that of the pine 
knot. In view of the fact that light and lighting 
have their origin before Benjamin Franklin flew a 
kite, it is a curious fact that electricity has far out- 
distanced lighting in the engineering stature it 
enjoys, not only on our campuses but in our strue- 
ture for licensing and generally throughout the 
Like it or not, 


illuminating engineering professionally leads very 


realm of professional engineering 


largely a parasitic existence, feeding on the sub- 
stance of electrical engineering for professional 
nourishment and legal status. This has always been 
so, but for what reasons? Is the relation inherent, 
and must it long endure? 

There is no fundamental reason why illuminating 
engineering should continue indefinitely under the 
electrical wing. But there are nevertheless one or 
more circumstantial reasons why the status does 
exist and why it persists. Of course, the influence 
of electrie power as the principal source of “man 
made” light is obvious. Yet whether you cook with 
vas or electricity does not identify the preparation 
of food particularly with one or the other source of 
heat; the process fundamentally is chemical and is 
so identified. If lighting is of no less stature than 
food processing, there must be other reasons more 
cogent than source of energy 

The burden I am sure is not to be borne by one 
all-potent reason alone and this is not an occasion 
to indulge in exhaustive analysis. But there is one 
facet to which I would invite your attention here 
If you are injured by electric shock or burn, you 
ean go to court and obtain judgment whether you 
were the victim of faulty engineering. You can 
obtain judgment whether faulty engineering Was 
involved in the falling of a bridge or building, in 
the bursting of a boiler, and in the failure of a 
machine. but you cannot obtain judgment whether 
faulty illuminating engineering drove you blind or 
impaired your eyesight! Why do you go to a civil, 
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hemical, mechanical or electrical engineer! Sim 


ply because you dare not assume the legal and 


moral responsibility yourself for the hazards which 
But illuminating engineer 


an be legally assessed 


ing for the most part is not vet so identified with 


assessable hazards 

Illuminating engineering therefore does not 
flourish on a fear-motivated demand but must at 
tain growth and stature largely by the creation of a 
more enlightened 


than the 


motivation. This requires more 
mechanics of fixture hanging and 
the directing of light flux. Light 


people, promarily and intimately. Its 


more 
iw is for 
effects on 


than 


sight-gifted people, therefore, are of major impor 
tance. No similarly intimate human consideration 
is identified with boilers and generators and pumps 
tut the study of vision is a complex and difficult 
still 


understood by 


task insecure of reward in seience and little 
engineers 
For this reason alone there are some who would 
question whether lighting so distinguished from the 
installation of lighting equipment is properly iden 
tified with engineering. Perhaps unwittingly, they 
do not thereby contribute to the stature illuminat 
like educa 


> 
iny enyineering deserves. Engineering 


tion, encompasses a wide spectrum of scopes and 
ompetencies and | submit that illuminating engi 
neering when identified with its proper scope of 
ultimate concern with people is engineering of the 
highest order, challenging, stimulating, far beyond 
the mere concept of technology which is but one 
lement of the greater art and science of engineer 
ing. The future hope of stature for illuminating 
engineering lies in the vigorous pursuit of a seien 
tifie knowledge of 


vision by men of outstanding 


ourage and competence, a pursuit which we in 
engineering do well to foster actively and substan 
tially for our own inheritance 

This concept of iluminating engineering, I am 
onfident, is the motivating spirit of the [.E.S. by 
which it is a unique instrument of more than aver 
ave human flavor among organized technologies 
LES 
ttee members who contribute to our fund of 
and the other 
who disseminate this knowledge through their ac 
local 


as well as through the individual efforts of Local 


The members of especially the technical 
comin 
knowledge workers 


liohting many 


tivities in the regional and national meetings 
Representatives and others, make this coordinated 
and concerted effort the growing, effective, spirited, 
human body that it surely bs 

I am ever mindful that we eannot rest on our 
oars to coast on the reputation of previous achieve 
ment. The good ship LES. is not a lichtship to be 
moored for signalling danger; it must steam on into 
uncharted waters. Much as we know about lighting. 
neither our fund of the technology of light flux nor 
Charting LES 


Through Strong 


our knowledge of sight-gifted people is more than 
under way. We do grope in the darkness of abys- 
mal ignorance compared with what another decade 
or two will disclose, and it is a prime responsibility 
of the Society to give high leadership to the encour- 
agement of adequate talent and funds for finding, 
organizing and applying the new knowledge we now 
lack on so many aspects of our overall engineering 
We must bring to our technical commit- 
new 


problem 


tees new implementation, new instruments 
standards and new concepts before we can achieve 
this kind of progress. Lighting research must ex 
pand manyfold and lighting education in all its 
ramifications must grow in volume and stature far 
bevond our present concepts. This cannot come in 
the main directly from the Society but essentially 
through the leadership of the Society in a well 
balanced union of imaginative and factual talents 
exercised in the organized active teamwork that 


1.E.S. stands for throughout the civilized world 


By no means can this activity center about the 
Society Headquarters. As the Society and its work 
grows, the Regional units become more and more 
and more vital than the 
healthy activity of the Sections and Chapters. I 
that the Regional Vice-Presidents under 
stand the considerable responsibilities and opportu- 
nities now incumbent on their offices; I know that 
they will find somehow the time and energy to carry 
eut their work in the spirit and the detail required 


important, nothing is 


heliev 


All connected with our Sections and Chapters 
well understand that good programming, good pub- 
licity, active members and sound finances go to 
gether to spell suecess. Our Local Activities and 
our Public Relations Committees are doing a superb 
job. Guides to ease the perplexities of almost any 
local or regional activity have been prepared and 
they are well worth digesting 

Through the years and especially of late, you 
have chosen presidents with hobbies strongly nauti- 
cal. | am happy and honored to be counted among 
these skippers — they belong to a fraternity of high 
respect for the forces of Nature and of man, with 
devotion to both in the charting of life’s seas. 

The course of the Society demands the highest 
order of attention to navigation, not only from 
buoy to buoy and port to port, but as far ahead as 


we can project our objectives into the future. I am 


hopeful that we can find the time and energy and be 


granted the wisdom this year to bring more clearly 
into focus on our chart, the hazards we must navi- 
gate and the course that will not only keep us afloat 
but “making knots” toward a brighter future for 
man’s visual environment and welfare. With your 
helping advice and your earnest, active, support, 
we shall eruise through 1953 with a well-trimmed 
ship and a log of sound accomplishment 
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stracts... 


from the General Technical 
1.E.S. 1952 National Technical Conference 


The Zonal Method of Computing Coefficients of Utilization 


And Illumination on Room Surfaces 


HE Zonal Method is a method of computing co- 

efficients of utilization for use in determining 
the illumination on the work plane, walls, and 
ceiling. 

Data were presented (page 601 of the December 
1951 issue of ILLUMINATING ENGINEERING) for eal- 
culating work plane coefficients of utilization for 
certain luminaire spacing and mounting arrange- 
ments for areas having a floor reflectance of 14 per 
cent. In this paper, an additional floor reflectance 
and other spacing and mounting arrangements are 
considered. 

The coefficient of utilization for the work plane 
is determined by first calculating the percentage of 
luminaire lumens that strikes the work plane direct- 
ly. This is called the Direct Ratio. To obtain the 
total light striking the work plane, it is necessary 
to add to the Direct Ratio the light that is reflected 
from the room surfaces to the work plane. The re- 
flected components are presented in convenient 
eurve form for all room indices “A” through “J.” 

The accuracy of the Direct Ratios can be checked 
by comparing them with coefficients of utilization 
obtained from point-by-point calculations. Such 
comparisons prove that the Direct Ratios are ac- 
curate. The reflected components are taken from 
the Interflection Tables. The accuracy of some of 
these tables has been proven experimentally. The 
other tables have been used in practice with equal 
success. All were calculated by the same technique 
as those verified experimentally, and their accuracy 
appears well established. Also, Zonal Method co- 
efficients have checked closely with measured results 
in installations where comparisons have been made 

The Zonal Method also provides easily used 
tables and curves for quickly determining the aver- 
age illumination on the walls and ceiling for floor 
reflectances of both 14 per cent and 30 per cent. 


AUTHORS Westinghouse Electri« Corp, Bloomfield, N. J. and 


Cleveland, Ohio, respectively 
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John }. Neidhart 


The authors believe the Zonal Method is a more 
satisfactory system for making lighting caleulations 
than the present Society method because : 


1. The disposition of the luminaire lumens in each 
10° zone is considered in determining the flux 
that strikes the work plane directly. The use of 
the relatively small 10° zones provides greater 
accuracy. The present Society method considers 
only the lumens in the 0° to 40° zone to classify 
downward distributions into one of six classifi- 
cations, and luminaires falling into the same 
classification are expected to have equal utiliza- 
tion factors. 

The coefficient of utilization may be calculated 
for areas having a floor reflectance of either 14 
per cent or 30 per cent. The present system con- 
siders only areas having a 14 per cent floor re- 
flectance. 

Average illumination (or brightness) of walls 
and ceiling may be easily determined. The pres- 
ent method does not treat the subject of room 
surface illumination. 


(Abstract of LES. 1952 Conference Paper No. 22) 
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George P. Wakefield 


Control and Measure of 
Directional Flux at the Task 


HE direction in whieh light is refleeted from 
the task in relation to the eye is an important 
factor in a study of retleeted glare. This directional 
omponent aimed at the eye lowers the contrast 
printed type and the paper and is 
To see this effect at 


method was devised 


between the 
letrimental te wood visibility 
ts extremes, a photographie 
we Fig. 
reflected glare by directional control of the light 


to illustrate maximum and minimum 


TASK 


RIGHT ANGLE 


Schematic drawing of right angle shield 
technique 


Figure 1 
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In this manner a direct comparison is made 
With extremes illustrated, we can 


source 
on each picture 
conclude that all variations lie in between, provided 
the task is the same. By variation of the task, the 
diminishing effect of visibility is always apparent 
by comparing the left side of the photo with the 
right 

We see, then, that the degree of reflected glare 
attainable is directly dependent upon the control 
of the direction of flux. Following this line of 
reasoning further, why not devise a measuring 
means using the standard footcandle meter as the 
recording cell. To do this the cell was mounted at a 
The whole 
assembly was turnable on a central axis with inere- 
ments of 221, The direct 
readings of the cell were plotted on a polar curve to 
depict the reflected component and ts relation to 


45° angle just above a plane mirror 


on a stationary base 


the eve. From these curves a formula was proposed 
as an evaluation factor 
Conclusions drawn were 


1. The photographic method of showing maxi- 
mum and minimum reflected glare on one print is 
an effective means of illustration and demonstrates 
the value of direction of flux as a reflected glare 
control 

2. Most workday papers show characteristics 
causing reflected glare 

‘. An instrument for measuring the reflected 
directional component seems practical. A rating 
svstem also seems possible 

4. Direction of flux appears to be an important 
tool for the illuminating engineer to utilize effec 
tively in attaining degrees of comfort and visibility 


at the task, heretofore unrealized 


( Abstract of LES. 1952 Conference Paper Vo. 23) 


Figure 2. Office bond under medium brightness sources. 
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Visibility of School Tasks 


N ORDER to understand better the visual work 

performed by school students, this paper cata- 
logues and analyzes representative samples of visual 
tasks encountered in the grade schools. 

Many examples of the work the students do were 
found to be surprisingly low in visibility, The 
spelling list, the mechanical drawing problem and 
the sewing exercises shown in the accompanying 
illustrations are examples where the measured visi- 
bilities were so low as to be equivalent to the visi- 
bility of three-point Bodoni Monotype printing. 
An example of such size type is shown under the 
illustration. 

Light pressure writing with a hard lead pencil 
was found to be the most common offender of good 
visibility. As an experiment, duplicate spelling 
lessons were written by a student, who writes with 
a good pressure, using a No. 1, soft, a No. 2, med- 
ium soft, and a No. 3, medium hard pencil on white 
paper. The equivalent point-size visibility dropped 
from 15 to 11 to 7 as a result of the grade of pencil 
used. When the child wrote the same spelling lesson 
on yellow paper with the same three pencils the 
comparable point sizes lowered to 13, 8 and 3 be- 
cause of the lower reflectance of the paper and the 
resulting lowered contrast. 


AUTHORS 
ment, Cleveland, Ohio 


fieneral Electric Co Application Engineering Depart 


M. Ketch C. J. Allen 


Among the visual tasks studied some of the most 
difficult seeing conditions found were: poor quality 
mimeographing and liquid duplicator reproduc 
tions, name places on maps, small figure mathe 
matical tables, mechanical drawing scales, and pre 
liminary pencil drawings such as those made in 
biology classes. Many examples were noted where 
the equivalent visibility of such groups of tasks 
varied between three- and SIX-point Bodoni Mono- 
type. 

The reading of text and reference books oceupies 
a large portion of the students’ learning years. The 
actual two hundred and twenty individual books 
used in the East Cleveland, Ohio, school system 
from the first to twelfth grade were collected. The 
typography of each was measured as to the total 
height of the type faces, the height of the round 
part of the lower case letters, the interlinear space 
between the type faces, and the reflectances of the 
The accompanying chart 
shows the results of one of these tests; it indicates 
the gradual decrease in total height of the type as 


inks and papers used. 


Figure 1. The visibility of the above school work is equivalent to the type size shown. 
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Figure 2 Variations in size of .he printing found in 
actual text books used in the E. Cleveland, Ohio public 


schools. 


H. Richard Blackwell 


\ 
‘ 
sol @ 64 


480 Abstracts of Pape rs 1952 National Technical Conference 


Brightness Discrimination Data for the Specification of Quantity of Illumination 


Figure 1. Data obtained in the brightness discrimination 
experiments with a time of exposure of 1 second. Each 
point represents at least 500 responses by two subjects. 


the students progress from the period when they 
are learning to read, to the period when they are 
reading to learn. This chart together with the other 
charts presented in the paper can be used in evalu- 
ating text book printing where better-than-average 
typography is wanted 

The three general conclusions reached were: 1) 
Many visual tasks are inherently difficult and any 
improvement in visibility must be obtained through 
improving illumination and environmental condi- 
tions, 2) The charts which show the variations in 
print sizes and ink contrasts could be used as a 
guide in selecting better-than-average printed ma- 
terial for any specifie grade, 3) Substantial im- 
provements in seeing conditions can be effected by 
better supervision of office-duplicated material and 
by teaching students to write larger with heavier 
pressure with softer, blacker pencils on good re- 
flectance papers. 


(Abstract of LES. 1952 Conference Paper No. 24) 


NE OF the bases for the specification of quan- 

tity of illumination is visual performance. It 
is reasonable to define visual performance in terms 
of two indices, aceuracy and speed. Because of the 
complex relations between each of these indices of 
visual performance and the quantity of illumina- 
tion, it is desirable to keep them separate rather 
than to lump them as Weston has done 

Visual performance must be specified separately 
for each visual task which may be required of the 
user of light. It is known that the required quan- 
tity of illumination will depend upon the visual 
task involved. It is proposed that the ultimate 
method for specifying the quantity of illumination, 
on the basis of performance, be based upon com- 
plete sets of experimental data relating accuracy 
and speed to quantity of illumination, for various 
basic visual tasks. The illuminating engineer will 
diagnose the essential visual task required in each 
lighting installation, select the appropriate set of 
basie experimental data, and compute the required 
quantity of illumination for the desired levels of 
accuracy and speed. 

Experimental data have been collected relating 
accuracy and speed of one basic visual task, bright- 
ness discrimination, to quantity of illumination. 
The visual task required the experimental subjects 
to detect the moment at which a circular brightness 


This research was sponsored in part as Project #30 of the LES 
Research Fund and in part by Contract NObs 54342 between the 
Bureau of Ships, U. S. Navy and the University of Michigan 
AUTHOR University of Michigan, Ann Arbor, Mich 
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Pigure 2. Data obtained in the brightness discrimination 


experiments with a time of exposure of 1/10 second. Each 
point represents at least 500 responses by two subjects. 


increment was added to a large, uniformly bright 
background. The diameter of the circular bright- 
ness increment was varied in separate experiments 
from 1 to 64 minutes of are. In each experiment. 
five brightness increments were presented fifty 
times each, and the accuracy of detection was re- 
corded. In separate experiments, the exposure time 
of the brightness increment was varied from 1/1000 
second to 1 second. 


Cost and Comfort Appraisal of 
Industrial Lighting Systems 


NDUSTRIAL seeing tasks have become more 

critical with speeded production, closer toler- 
ances, the need for greater accuracy. Lighting rec- 
ommendations for industrial areas must now in- 
clude specifications for lighter surfaces, and lumi- 
naire design characteristics which provide a high 
quality of illumination. 

‘That quality in an industrial lighting system is 
as essential as for offices, is now a concept conceded 
by all. Actually, the steps to quality are simple. 


Avrnons: Day-Brite Lighting, Inc. New York. N. and St 


Louis, Mo. reepectively 


SEPTEMBER 1952 


Average data for two subjects are presented in 
Figs. 1 and 2, for exposure times of 1, second and 
1/10 second. Contrast is defined as 1B/B, where 
AB is the brightness increment and B the bright- 
ness of the background. Each figure contains ex- 
perimental data for increments of four sizes. Accu 
racy of performance is represented by a series of 
ordinates. 

We may illustrate the use of these graphs in 
specifying the quantity of illumination as follows: 
Consider a brightness increment with contrast = 1 
Log contrast = 0. Suppose the brightness increment 
of interest has an angular diameter of 1 minute 
We may determine the brightness of background, 
B, which will result in various levels of accuracy 
for each exposure time, directly from the figures 
The following values of B in footlamberts are ob- 
tained : 

Duration 


1 second 
1/10 second 


We may of course convert these values of B into 
illumination levels from the reflectance of the back- 
ground of interest. 

Such a table of values as this permits us to 
specify the quantity of illumination for any level of 
accuracy from 50 to 99 per cent, and for any speed 
of brightness discrimination from 1 per second to 
10 per second. 

(Abstract of LES. 1952 Conference Paper No. 4) 


George J. Taylor R. D. Bradley 


1. Provide an adequate level of illumination for a 
given visual task. 2. Lighten all surfaces — ceiling, 
walls, floor, bench tops and machinery in colors as 
light as practicable for the area involved. 3. More 

much more, consideration must be given to im- 
proved shielding of light sources and a greater 
upward component of light. The proper applica- 
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Figure 1. Average costs per square foot for typical industrial type luminaires to produce 50 footcandles (maintained). 
Lighting cost includes local panel boards and wiring to luminaires. 


Walls 


tion of these three steps leads to comfort of secimmg 
our ultimate goal in lighting for production 

30% 

30% 30% 


30° 10% 


To further aid in the application of quality fae 
tors to industrial lighting installations, an analysis 
was made of 19 industrial luminaires, appraising 
their characteristics in relation to comfort of see 


IHlumination computations were made for the 19 


ing, economics and maintenance. The comparative 
types of lighting systems to provide 50 footeandles 


analysis of fluorescent luminaires is divided into 
maintained. Suggested application of the three 
groups of luminaires for higher and lower levels of 


dlirectes . . 
eetora with all light dirceted illumination is discussed in the paper in regard to 
lownward specific seeing tasks 
reflectors with 10 to 15 per cent 
In this analysis, all pertinent data are tabulated 


vted downward 

oh 20 te 58 wer cont for quick comparison between the lighting systems 

ght and the remaining directed downward shown. Also, included in the tabulations are the 
cost per square foot of all the lighting systems, 
which “specifiers” of lighting find useful in their 
building estimates. These values together with 


In order to analyze each luminaire type in rela 


thon to comfort and economies, a typical factors 


with a l4-foot conerete slab ceiling was assumed operating costs per square foot are plotted for the 
Luminaires are mounted 10 feet above the floor four conditions of room finishes of the lighting sys 
Four factory finishes with reflection factors as fol tems studied 


lows were considered (Abstract of LES. 1952 Conference Paper No, 25) 
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HE BRIGHTNESS problem has always been 

regarded as a problem of glare, discomfort, or 
some other factor that interferes with recognition 
of task details. In reality, brightness pattern inter- 
ference with recognition of detail is only a second- 
ary part of the brightness story, and, if the true 
brightness problem were solved, the factors related 
to recognition of detail would be solved as well. 

Difficulty in defining lighting standards lies in 
failure to recognize that there are two distinct but 
interrelated physiological mechanisms involved in 
vision, both of which must be taken into account in 
lighting design 

Bodily systems are action systems and sensation 
implies performance — overt or covert. Not only 
must the light density pattern define the task or 
symbol towards which the action is to take place, 
but it also must trigger the appropriate bodily 
organization needed to produce and sustain that 
action. 

Recent advances in the physiology of vision show 
that meaningful seeing is the product of experience 
gained through efficient and economic body-bal- 
ancing and direction of movement. These advances 
also show that visual recognition and oral or com 
parable identification alone are not necessarily in 
dieative of productive or meaningful seeing 

Neurological and motor equipment is such that if 
the brightness pattern is adequate to allow a person 
to center freely with the task to be performed the 
process of coming to that centering automatically 
produces a first-order focusing of the eyes. Foot- 
candles then come into play to induce final vernier 
adjustments of accommodation needed for recogni 
tion of those parts of the task detail which are 
smaller than standard for the general lighting level 

To perform any task, whether it is to be done by 
a machine or a human being, requires some base 
from which to operate. This base must be: (1) ade 
quately anchored with gravity; and, (2) organized 
to provide proper support for all the moving opera- 
tions needed to perform a task Supporting mecha- 
nisms and moving mechanisms must be aligned or 
centered so moving operations can produce the most 
acceptable product with a minimum of waste, 


energy, and wear. 


Consulting Educationist. Austin, Texas 


AUTHOR 
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Are We Confusing “Eyes” With “Vision’’? 


Darell Boyd Harmon 


Establishing an adequate base with gravity ; 
aligning supporting structures and moving parts 
such as eyes and hands); and, organizing this 
base, alignment, and direction of movement in a 
semi-flexible machine such as the human body, is a 
function of the light gradient over the total visual 
field, not just the gradient over the central area. 

Much of the nervous circuiting leading from the 
periphery of the retina does not go to the visual 
recognition centers of the brain at all. These leads 
vo directly te the body posturing mechanisms. The 
remainder of the leads go to recognition areas in 
summation only; their signals are mixed in an un- 
differentiated manner with nervous impulses com- 
ing from posturing muscles and from sense organs 
related to other energy forms; and these integrated 
signals return again to posturing and motor cen 
ters. Consequently, brightness patterns cannot be 
determined solely in terms of brightness or contrast 
interference with recognition. Brightness values 
for performance efficiency must be determined by 
experiments set up in terms of the way the periph- 
ery of the retina is organized with measurements 
made in terms of motor outcomes and not visibility 
outcomes 

The product of adverse stresses produced by im 
proper lighting is not reflected merely by measures 
of acuity, “visual fatigue,” blink rate change, or 
similar tests and evaluations. The damages show 
over a longer time in adverse adaptations of body 
structure or growth, or through detrimental 
metabolic shifts, or through ineffective perform 
ance, learning, or attitude. Where the real clue to 
adverse lighting effects can be found is in the 
atypical visual (non-eye) signs and symptoms of 
continued body stress in performing visually-cen 
tered tasks 

The lighting engineers’ pre-oecupation with visi- 
bility and the recognition of detail does not explain 
the “how” of productive seeing and visually-cen 
tered performance in relation to light distribution 
patterns, This “how” cannot be found by deserib- 
ing the eveball as if it were all of vision, separate 
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and apart from the human being, and as if vision 
operated independently of all the other operations 
of the 

Until lighting engineers apply dynamics instead 
of statics in studying vision, and begin thinking of 
vision in terms of total, living, acting, learning 
adapting, finely-built and well designed human 
mechanisms, and not in terms of the “dead-house 
pathology” of the eye anatomist, they will learn 
little about standards for lighting. A dis-service to 
weing human beings has been the perpetuation of 


variations of the old “camera” theory of vision by 


the lighting industry 


Lighting engineers must be concerned with visu 
ally-centered performance, visual learning, and 
visually related body-mechanics — and all the rest 
of the fields that contribute to understanding mean. 
ingful and productive vision and its relation to 
lighting. 

For better lighting our lighting engineers must 
no longer confuse “eyes” with “vision.” 


Nore The technical points concerning visual dynamics developed 
and Ulustrated at the Conference by slides and demonstrations, can 
net, because of needed audience participation, be set forth in this 
teat 


( Abstract of LES. 1952 Conference Paper No. 1) 


Left to right 
Sylvester K. Guth 
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Brightness Difference — A Basic Factor in Suprathreshold Seeing 


l IS accepted that increasing the brightness of a 

visual task (up to a limiting value generally well 
above present day lighting practice) increases its 
visiulity. Changes in background brightness are 
accompanied by changes in object brightness. It is 
the brightness difference between the object and its 
background which becomes a significant index in 
evaluating the effectiveness of illumination 

Table | summarizes threshold data with four let 
ter E test objects of various contrasts. Of particu 
lar interest are the results obtained with objects 2 
and 4. They have identical contrasts but reflect 
ance differences of 13.5 and 0.68 per cent, respec 
tively. The threshold illuminations for this pair of 
letters were 0.95 and 18.4 footeandles, which gave 


can be obtained with an infinite variety of combi- 
nations of background and object reflectances. The 
data presented in Fig. 1 illustrate how a given visi- 
bility level can be maintained with tasks having 
four different contrasts, each contrast being ob- 
tained with several combinations of reflectances. It 
is shown that to maintain a given visibility level for 
a particular contrast, however obtained, the illumi- 
nation must be such that the brightness differences 
will be constant. 


TABLE I.—Physical and Observed Threshold Data 
Pertaining to the Four Letter E Test Objects. 
Refiectances and contrasts are expressed in per cent, and 
brightnesses in footlamberts. 


equal brightness differences of 0.13 footlamberts — 
Visibilit h the I k h-M Physical Data ! 2 3 4 
iIsibility measurements with the Lue tesh oss Background reflectance, R, 85.7 so8 649 452 
Visibility Meter, with levels of illumination up to Object reflectance, R, 2.6 76.3 3.38 3.84 
100 Reflectance difference, AR 13.5 3.11 0.68 
{ footcandles showed that objects o and 4 were Contrast. C 97.0 15.0 48.0 15.0 
qual in visibility when the iv . rence Threshold Data 
eq 1 Vis n their brightness differences 08s 4888 184 
with their backgrounds were equal Relative footcandics 1 22 54 420 
fre P = Rackground brightness, B 0.038 O85 0.15 0.83 
It is often overlooked that any specific contrast 
Rrightness difference, AB 0.037 0.18 0.073 0.13 
AUTHORS General F ‘ Nela Park. Cleveland. Ohio Relative brightness difference 1 3.5 2 3.5 
isd lhstracts of Papers 1952 National Technical Conference ILLUMINATING ENGINEERING 
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Figure 1. Footcandie, bright- 
ness, and brightness difference 
relationships for a five-minute 
parallel bar test object at a 
visibility level of 5 with con- 
trasts of 20, 40, 80 and 95 per 
cent. Each contrast is obtained 
with four different combina- 
tions of background and ob- 
ject reflectances. To maintain 
the same visibility level, the 
brightness difference must be 
constant for each contrast, re- 
gardiess of how the latter is 
obtained. 
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FOOTLAMBERTS ANDO FOOTCANOLES 


The brightness difference concept may also be 
applied to the appraisal of comfort and ability to 
see. When brightness relationships between the 
task and surround are converted into differences 
rather than ratios, both contrast sensitivity and 
ease of seeing are indicated as decreasing approxi- 
mately the same for equal changes in brightness 
difference. This appears to be true regardless of 
whether the task is brighter or less bright than the 
surround. 

The same general concept can pe applied to the 
appraisal of the comfort of lighting equipment, 
especially to the larger luminous areas such as are 
usually encountered in typical installations. A cal- 
culation of the relationship between source bright- 
nesses at the borderline between comfort and dis- 
comfort and adaptation brightnesses ranging from 


FIVE-MINUTE PARALLEL BAR TEST OBVECT 


42 
FOOTCANOLES ON TASK 


(1) BRIGHTNESS OF BACKGROUND AND OBJECT 


VISIBILITY LEVEL 
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5 to 100 footlamberts, indicates that a brightness 
difference of approximately 45 footlamberts be- 
tween a task and source brightness should be ex- 
pected to be comfortable for 90 per cent of the 
occupants of the area. 

The brightness difference concept affords an in- 
teresting approach to a better understanding of the 
benefits that can be received from higher levels of 
illumination. Greater emphasis is placed upon 
brightness and brightness relationships. Appraisals 
ean be made in terms of visibility and related di- 
rectly to threshold observations. The application of 
brightness difference to ease of seeing and quality 
of lighting permits a coordinated analysis in terms 
of a basic and sensitive visual function. 


(Abstract of LES. 1952 Conference Paper No. 2) 


Silhouette Lighting of Small Diameter Wires 


HiS REPORT deals with a laboratory investi- 

gation of the principle of seeing a fine wire 
silhouette, and with a preliminary field application 
on the catwhiskers for silicon diode detectors. 

Most of the experimental work was done on a fila- 
ment wire 0.0033-inch in diameter. It was sup- 
ported in front of an easel or an incandescent lamp 
and reflector covered with flashed opal glass, de- 
pending upon whether front lighting or back light- 
ing was being studied. 

“Contrast Sensitivity” with a 


was measured 


SEPTEMBER 1952 


Willard Aliphin 
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Figure 1. Apparatus arranged for measuring contrast 
sensitivities at different brightnesses of a self-luminous 
background. Brightness meter, contrast sensitivity meter, 
experimental task and opal glass background. (Camera 
pointed in pred ntly downward direction.) 


Cottrell meter. The contrast sensitivity, 


Where pis the per cent transmission of the “peri 
scope or superimposed beam and ¢ is the per cent 
transmission of the direct beam through the neutral 
gradient filter 

Fig 1 (Fig. Sof the paper) shows the apparatus 
set up to measure contrast sensitivity with a self- 
background 

Curve Ain Fig. 2 (Fig. Sof the paper) is for the 
self-luminous backvround, each point representing 
the average of ten observations 

Curve Bois for the task seen against a white 
matte paper having a reflectance of 76 per cent 
Hitnination was from a spotlight illuminating beth 
tusk and background 

Contrast sensitivities were obtained for the wire 
with and without 40 footeandles of general illumi 
nation measured in the plane of the background 
This actually added another 20 footlamberts to the 
brightuess of the background at all steps 

The results have been plotted in Fig. 3 ( Fig. 7 of 
the paper ( showing the contrast sensitivities 
without general ilumination and D with it. For 
example, with back-lighting alone the contrast sen 
sitivity ws 12.5 when the background brightness is 
10 footlamberts. When the general illumination is 
added, the contrast sensitivity drops to 10, although 
the background is now brighter by the addition of 
“0 footlamberts 

\ study of Fig 
that a self-luminous background is greatly superior 


Fig. 5 of the paper) indicates 


to a front-lighted one. For example, it would take 
a front-lichted background of WO-foothimbert 


brightness te give as much contrast sensitivitv as a 
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Figure 2. Wire No. 2 of experimental task. A—against 
self-luminous background. B-—with front lighting and 
against white paper background. 


$00 1000 


so 100 
BRIGHTNESS IN FOOTLAMBERTS 


Figure 3. Wire No. 2 seen against self-luminous back- 
ground. C—No front lighting. D--40 footcandles of front 
lighting. 


21-footlambert brightness of the self-luminous back- 
yvround 
The importance of shielding the task as effective- 
ly as possible when viewing it against a_ self- 
luminous background is shown in Fig. 3 (Fig. 7 of 
the paper). It requires 400 footlamberts of back- 
vround brightness with 40 footeandles of general 
illumination on the task to equal the contrast sen- 
sitivity of a 100-footlambert background when gen- 
eral illumination is exeluded 
The following conelusions are indicated : 
Fine wires can best be seen in silhouette against a 
self-luminous background. 
The size of the background is not important from a 
standpoint of contrast sensitivity, but may heeome 
: source of some annoyance if it is very small 
Direet light should be excluded from the task insofar 
is possible 
For wires in diameters near 0.003 inch, and with most 
direet light exeluded from the task, a self-luminous 
background brightness of 200 to 300 footlamberts will 
provide most of the attainable contrast sensitivity. 
The author gratefully acknowledges the loan of 
the ingenious contrast sensitivity meter from Dr 
(. L. Cottrell, of Cornell University, and thanks 
him for advice and instruction in its operation. 


(Abstract of LES. 1952 Conference Pape r No. 3) 
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From the Sessions on 


A New Lead-Lag Ballast 
For Discharge Lamps 


HIS NEW ballast circuit, shown schematically 
in Fig. 1, offers practically all of the advantages 
and none of the disadvantages of existing circuits 
From the analysis and from designs made to date, 
it appears to be applicable for use with all of the 
slimline and instant-start type lamps as well as 
with certain of the preheat type lamps. It has al- 
ready been successfully used for operation of the 
48712, 72T12 and 96T12 slimline lamps at 425 milli- 
amps and the 90-watt preheat type lamp. 

As with its predecessor lead-lag design it pos- 
sesses the advantages of stroboscopic correction. 
plus rapid transition through the starting phase 
and good wave shape for insurance of long lamp 
life. The data in Table I shows that lamp life on 
this new type ballast is comparable to that obtained 
on the conventional lead-lag ballast. As lamps are 
still burning on the new cireuit it is expected that 
the comparison will be even more favorable when 
the test is completed. 

This new design has the advantage of series se- 
quence-start ballasts in that it is smaller in size in 
certain ratings, weighs less and has lower losses and 
cost than the conventional lead-lag ballast. The 
most serious shortcoming of the series sequence- 
start ballast is eliminated; namely, maintenance 
problems due to both lamps either completely ex 
tinguishing or glowing only faintly when one lamp 
fails, which results in loss of light output, and in 
some cases, the replacement of a good lamp. It is 
felt that for most applications this circuit offers all 
of the advantages and none of the disadvantages of 
existing ballast circuits. 


AvuTHors: Ballast Section, Westinghouse Electric Corp. Cleveland 
Ohio; and Lamp Engineering, Westinghouse Electric Corp., Bloom 
field, N. J., respectively 
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ources and Circuits 


TABLE I.—-Standard Cycle Test. 
3 Hours On, 20 Minutes Off. 


NEW LEAD-LAC BALLAST BALLAST 
Per Cent of Life Per Cent of 

Number on Conventional Number Average 

of Lamps Ballast** of Lamps Life** 
Lag Side 6° 
Lead Side 5° 101° 100 
Total il 5 
Average 96 100 


"One lamp still burning 


"Average life on conventional lead lag ballast taken as 100% 


(Abstract of 1.E.S. 1952 Conference Paper No. 14) 


Figure 1. New lead-lag circuit. 
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Low Pressure Mercury Discharges—lIll 


Xenon-Argon, Xenon-Neon 


N TWO previous papers the effect of the rare 
gas mixtures krypton-argon krypton-neon, and 
krypton-xenon on the characteristics of the low 


This 


paper extends the information to mixtures of xenon 


pressure mers ury discharge was considered 
argon and xenon-neon 

The water-jacketed experimental discharge tube 
was provided with an ultraviolet-transmitting sec 
tion and a phosphor-coated section which made it 


stinghouse Electric Corp. Lamp Division, Bloomfield 


RELATIVE EFFICIENCY 


60 80 100 

80 60 40 20 ° 
GAS COMPOSITION 

Relative ultraviolet output efficiency for mix- 
tures of xenon and argon. 
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possible to measure simultaneously the ultraviolet, 
fluorescent, and visible outputs of the are as the 
gas fill composition, pressure and are current were 
varied. The 500 ma characteristics of the mercury 
discharge with krypton at 2 mm and 45C were 
taken as the 100 per cent reference point. 

For all compositions of xenon-argon the voltage 
was lowest at 2 mm. The voltage for xenon at this 
pressure was 40 per cent lower than for argon and 
intermediate mixtures fell along a uniform curve 
of slight upward concavity. The voltage of xenon- 
neon mixtures containing more than 10 per cent 
xenon was lowest at 2 mm while for less than 10 per 
cent xenon the minimum shifted to 1 mm. The 
presence of 25 per cent neon at both these pressures 
has little effect (less than 5 per cent) but larger 
proportions caused a steep rise in voltage. At 2 mm 
the voltage with neon was approximately 90 per 
cent higher than the voltage with xenon. 

The efficieny of the visible light output of the 
are was highest at 1 mm for all mixtures of xenon- 
argon. A slight maximum was found at 20 per cent 
xenon - 80 per cent argon where the output efficien 
ey was 1 per cent higher than for pure argon and 
5 per cent higher than for pure xenon. As the gas 
pressure was increased to 5 mm the efficiency de- 
creased 40 per cent with xenon while with argon 
the drop was only 15 per cent. Above 3 mm pres- 
sure the relationship of efficiency to composition 
was linear. 

The are efficiency of xenon-neon mixtures was 
highest at 1 mm for all compositions containing 
more than 8 per cent xenon. However, with neon 
the efficiency was greatest at 2 mm. A maximum 


RELATIVE EFFICIENCY 


40 60 80 
60 40 20 


GAS COMPOSITION 


Figure 2. Relative ultraviolet output efficiency for mix- 
tures of xenon and neon. 
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are efficiency was reached with 40 per cent xenon - 
60 per cent neon at 1 mm pressure which was 9 per 
cent higher than pure xenon and 19 per cent higher 
than pure neon. As in the previous case the effi- 
ciency decreased as the pressure increased. 

Fig. 1 shows that the ultraviolet output efficiency 
for mixtures of xenon-argon was highest at 1 mm 
for mixtures containing more than 65 per cent 
xenon and was highest at 2 mm for less than 65 per 
cent xenon. The efficiency at 2 mm pressure reached 
a maximum at approximately 50 per cent xenon - 50 
per cent argon. This composition corresponds to 
the optimum mixture reported for krypton-argon. 
Fig. 2 shows a pronounced maximum ultraviolet 


Reflectorized Mercury Lamps 
And Their Industrial Applications 


OUR mercury lamps are now available with inte- 
gral reflectors. They are the 100-watt flood 
H100-FL4, the 100-watt spot H100-SP4, the 400- 
watt H400-R1, and 400-watt color improved H400- 
RC1. The 100-watt lamps are in PAR-38 bulbs; 
the 400-watt lamps are in R-52 bulbs. Dimensions 
and characteristics are given in Table I. 

The 100-watt lamps use a new type of mechani- 
eally made pinch seal in an all-quartz arc tube that 


AvuTHORS: Lamp Development Laboratory and Application Engineer 
ing Department, respectively, of the Lamp Division, General Flectric 
Co., Nela Park, Cleveland, Ohio 


Lamp H100-FL4 
Initial Lumens ...... 2300 


Approx. Mean Lumens for 3000 hrs. Life 
Approx. Mean Lamena for 4000 hrs. Life 


Rated Life at 5 hours per start 1000 
Kated Life at 10 hours per start — 
Bulb .......... PAR-38 
Base nen Admedium 
skirted 
Burning Position Any 
Lamp Operating Volts .. . 120 
Approx. Lamp Starting Current .... 13 
Lamp Operating Current 9 
Time to fall eutput on lag circuits . 3-8 min 
Cooling time to restart on lag circuits ......... —e 3-8 min 


TABLE I.—Refiectorized Mercury Lamps. 


output efficiency for 75 per cent xenon - 25 per cent 
neon at 1 mm which corresponds to the previously 
reported optimum mixture of krypton-neon. For 
mixtures containing less than 50 per cent xenon the 
highest efficiency occurred at 2 mm and then shifted 
to 3 mm for pure neon. It is interesting to note 
that the efficiency at 3 mm is practically constant 
for all gas compositions. 

The fluorescent output efficiency followed the 
pattern of the ultraviolet efficiency curves and 
verified the maximum efficiency points of 50 per 
cent xenon - 50 per cent argon at 2 mm and 75 per 
cent xenon - 25 per cent neon at 1 mm. 

(Abstract of I.E.S. 1952 Conference Paper No. 5) 
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provides improved performance and _ reliability. 
The leads are molybdenum wires, in the center of 
which a flat section 0.0006” thick has been rolled. 
These rolled leads are placed in the open end of the 
quartz tube where they are protected by an inert 
gas while the quartz is heated and pinched around 
them. In some extreme applications where older 


H100-SP4 H400-R! H400-RCI 
100 400 400 
2300 16,000* 12,300° 
— 14,000 10,700 
13,400 10,300 
1000 3000 3000 
4000 4000 
PAR-38 R-52 R52 
Admedium Mogul Mogul 
skirted Mechanical Mechanical 
Any Any Any 
114” 11” 
130 135 135 
18 5.0 5.0 
9 3.2 32 
3-8 min 5 5 
3.8 min. 4 4 


“Illumination calculations should be based on 20,000 lumens which are the generated lumens from an H400-E1 source. 
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Figure la. (left) Distribution of 100-watt PAR-38 mercury lamps. The curves show the candlepower distribution of the 
spot and flood types. The distribution of near ultraviolet radiation follows the same pattern. 


Figure 1b. (right) Distribution of the 400-watt R-52 mercury lamps. The curves show the candlepower distribution of 
the total visible radiation of the H400-R1 and H400-RC1 mercury lamps. The upward light is the same for both lamps. 


type glass seal are tubes were failing at around 350 
hours, lamps with pinch seals ran 2000 hours or 
more 

Pinel seals also have been developed for the 400 
watt lamps, and are in use in a portion of the 400 
watt production 

With the R52 bulbs it is necessary to use a heavy 
frost to avoid concentration of reflected energy on 
the are tube and on the bulb face. For color im 
provement a red emitting phosphor was first ap 
plied to the R.52 bulb face, but low light output 
and poor distribution resulted. By coating only 
the reflector surface, 20 to 25 per cent more output 
was obtained and the distribution was greatly im 
proved. The distributions of the 100-watt and 400 
watt lamps are shown in Figs. la and 1b, respec 
tively 

tppleation of Reflectorized Mercury Lamps 
The 100-watt PAR-SS lamps are intended primarily 
for use as sourees of “black light.” The applica 
tions vary all the way from the spectacular theatri 
cai uses to laboratory photosynthesis, Probably the 
most familiar application is the inspection of metal 
parts for cracks by means of a penetrating fluid 
and fluorescent powder 

Many materials fluoresce naturally. For exam 
ples oil leaks in mechanisms can easily be detected 
by blacklight inspection. In some eases a fluores 


cent additive is used. This is often the case in sort 
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ing and identification applications, or when inspec 
tion is made for otherwise undetectable residues 

The 400-watt R-52 lamps are intended for gen. 
eral lighting service. They have the basic advan- 
tage of all reflector lamps in that lumen deprecia- 
tion is markedly reduced because of the built-in 
reflector, and the very limited amount of dirt which 
can collect on the bulb face when the lamp is 
mounted base up. In the dirtiest environments, for 
every 1000 hours of service, tests indicate less than 
2 per cent reduction due to collected dirt. 

The R-52 bulbs are designed for wide candle 
power distribution which allows spacings of lamps 
equal to mounting height while still providing good 
uniformity of illumination. Operation in fixtures is 
the preferred method of utilization because of the 
relatively high brightness in the zone between 60 
and 90°, The reflector intercepts 
this high angle light, and redirects it into zones 
below 60 
stalled in several types of equipment designed for 


as Fig. 1b shows 
Reflector mercury lamps have been in- 


hich mounting. The results were quite comfortable, 
and maintenance factors of over .75 were obtained 

In many areas where higher wattage mereury 
lamps are unsuitable, it is especially noteworthy 
that the H400-R1 provides light at the lowest over 


all cost 
(Abstract of LES. 1952 Conference Paper No.13) 
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New Fluorescent Lamp and Ballast 
Design for Rapid Starting 


HIS NEW rapid-starting fluorescent lamp and 
ballast system offers the lighting industry high 
quality, rapid-starting, fluorescent lighting with 
considerable reduction in ballast material. It has 
been developed by taking advantage of certain lamp 
characteristics to make a new lamp and a ballast 
which are integrated. 

This was accomplished by determining for many 
lamp sizes the complex inter-relation between lamps 
and ballasts. From this determination changes in 
lamp characteristics which reduced starting voltage 
were most effective in reducing ballast material. A 
summary of one phase of this investigation is shown 
in Fig. 1. The curve “A” of Fig. 1 shows how lamp 
starting voltage is reduced by supplying heating 
current to the cathodes of the lamp. According to 
curve “B,” starting voltage was further reduced by 
adding to the lamp a starting aid in the form of a 
conductive strip two to three millimeters in width 
Starting voltage was still further reduced as shown 
by curve “C,” when the conductive strip was con 
nected to one cathode of the lamp. The effect of a 
grounded fixture is shown by curve “D.” However, 
using existing lamps this lowering of starting volt- 
age by supplying pre-heating current to the lamp 
cathodes costs about 6 watts per cathode. Since such 
an increase in power supplied to the lamp was in- 
tolerable, it was necessary to find a more efficient 
way to obtain the very desirable reduction in start- 
ing voltage resulting from supplying cathode heat 
In making that search, our work proceeded in two 
directions: first, the development of new cathode- 
preheating ballasts for existing lamps, second, the 
development of new lamps with special cathodes. 

Work in the direction of applying these tech 
niques to existing lamps showed that two conditions 
prevented obtaining all of the potential reduction 
in ballast material. One was the loss of the effect 
of the grounded fixture under humid conditions 
The other was the size of the ballast element neces- 
sary to adequately reduce cathode heating current 
after lamp starting. 

Since all of the inherent advantages in these 
AuTHors: General Electric Co Lamp Development Laboratory 


(Cleveland, Ohio: and General Electric Co Ballast Engineering 
Fort Wayne, Indiana, respectively 
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techniques could not be exploited by using existing 
lamps, a new lamp was designed. 

Again referring to the curves on Fig. 1 it is 
apparent that all of the starting aids have the effect 
of reducing the cathode heat required to obtain 
the greatest reduction in starting volts. The choice 
of one of these starting aids for the new lamp was 
made; first, by whether it reduced the starting 
voltage to sufficiently reduce the ballast materials, 
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AMPERES 
Figure 1. These curves show how cathode heat and start- 
ing aids are related and how they lower starting volts in 
40-watt T12 lamps. 
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= Figure 2. Bar graph of relative copper, 

& iron, and total weights for three 40-watt 

twolamp commercial ballasts. A is a 

standard switch-start type ballast. B is 

a series instant-start and C is the new 
rapid-start ballast. 


PERCENT COPPER, & WEIGHT 
WEIGHT 


a 8 c 
and second, by whether it resulted in minimum ing current. Fortunately, the use of short cathodes 
lamp cost. This approach to the design of the new reduced it to insignificance 
10-watt lamp resulted in the selection of the Lamps made as outlined and operated in appro- 
rounded fixture starting aid. However, in order priate systems yielded rated lumen output and life, 
not to lose this starting aid under high humidity with fast starting. Also, compared to switch-start 
conditions, it was necessary to coat the lamp with pana input watts increased from 0 to 5 per cent 


a water repellent material A , ie 
and material and weight were reduced significantly 


One other very desirable feature of the new lamp -. © 
(Fig. 2). 


remained to be obtained. That was minimizing the 
increase in lamp input power due to cathode heat (Abstract of LES. 1952 Conference Paper No. 15) 


Left to right 
J. H. Campbell 
H. E. Schultz 
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Characteristics and Applications of High-Frequency Fluorescent Lighting 


HIS PAPER provides information on the high Lamp Efficiency vs. Frequency.-Fig. 1 illus- 
frequency operation of several types of fluores trates lamp efficiency in terms of lumens per watt 
cent lamps over a range of 60 eyeles to 20,000 cycles over a frequency range of 60 to 20,000 cycles. Bal- 
for a sine wave type of power supply. Ineluded is last for the 60-cycle reference point is the conven- 
a4 comparative test analysis of 360-ceycle square tional series inductive reactance, while all ballasts 
wave operation such as provided by the magnetic for higher frequencies are capacitor ballasts. Re- 


frequeney converter ferring to the 40-watt T-12 curve, an increase from 


59 Ipw at 60 eveles to 65 Ipw at 7,000 eyveles is 


Genera! tr ‘ Nela Park, Cleweland (> 
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accomplished with a sine wave at rated lamp watts. 
Power at 7,000 cycles is difficult to obtain and 
special wiring would be required for distribution 
to the lamp load. Fig. 2 shows how the same order 
of lamp efficiency increase is obtained with a 40- 
watt lamp at a frequency of only 360 cycles. The 
square current wave produced by the magnetic fre- 
quency converter is largely responsible for the in- 
creased efficiency. 
Relative Lumen Output vs. Lamp Current.—Fig. 
3 shows how lumen output of a 40-watt lamp can be 
raised by increasing lamp current. The applica- 
tion of these data as they pertain to operation of 
fluorescent lamps at higher current densities will be 
influenced by other factors which have not been 
fully determined. Such factors are: lamp life, 
lumen maintenance and ambient temperatures 
The Magnetic Frequency Converter—The most 
recent application of high frequency fluorescent 
lighting involves the use of a magnetic frequency 
converter without moving parts. As a method of 
converting 60 cycles to 360 cycles, the equipment, 
now in the early stages of design, has several advan 
tages and limitations as follows: 
Converter Advantages 
1. Low maintenance 
2. Produces square current wave 
3. Output current can be regulated 
4. Converter can be located in transformer vault 
5. High efficiency (approximately 75 per cent 
Converter Limitations 
1. Requires 3-phase power input 
2. Total weight somewhat greater than 60-cyele bal 
lasts 
3. Operation optimum at full load 
4. Initial cost higher than 60 eveles 
360-Cycle System Advantages 
1. Lighter weight fixtures 
2. Less heat loss at fixture 
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3. More lumen output per lamp 

4. Lumen output can be regulated 

5. Lighting installation silent in operation 
6. Reduced stroboscopic effect 

Summary.—While most all of the characteristics 
of high frequency lighting are desirable for general 
applications, the economies of frequency conversion 
must be improved to justify widespread use. Mean- 
while in some special applications the system desir- 
ability is sufficient to warrant applications now. 

In the opinien of the authors sufficient progress 
has been made since the last report to improve the 
status of high frequency lighting from one of pos- 
sibility to one of strong probability. 

( Abstract of LLE.S. 1952 Conference Paper No. 16) 
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FREQUENCY CPS 
Figure 1. Lamp efficiency vs. frequency for constant lamp 
watts plotted according to bulb diameter. Standard Cool 
White lamps were used throughout the tests. The T12 
family of lamps operated at the following line voltages: 
96T12 at 600v; 40-watt T12 at 400v; 20-watt at 120v. 
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Figure 2. (left) Square current wave and sine wave 40- 
watt T12 lamp characteristics. Lamp efficiency vs. lamp 
current. 


Pigure 3. (above) Square current wave and sine wave 40- 
watt T12 lamp characteristics. Relative lumen output vs. 
lamp current. 
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A. C. Barr 
C. N. Clark 
Joan Hessler 


Evaluation of Color Rendition By Fluorescent Lamps— 
An Exploratory Study 


HERE is an increasing critical interest in color 

The recently introduced de luxe and standard 
ool white fluorescent lamps may look alike whik 
differing markedly in their color rendering prop 
erties; so, too, may the de luxe and standard warm 
white This further emphasizes the need for a 
method of desivnating the color-rendering qualities 
of the vartous so-called white light sources 

\n experimental objective evaluation was accord 

ly undertaken in an attempt to develop a work 
able system. Black body radiators at 2854K and 
(approximately the chromaticities of the 
warm and cool white fluorescent test sources) Were 
assutmed to represent ideal eolor-rendering sources 
at their re spective white points ” The « hromaticity 
shifts of twenty seleeted colors, from black body to 
Huoreseent test source illumination, when plotted 
on the Reetangular Uniform Chromaticity Seale 
dhagram (RUCS).' were used as a measure of the 
color distortion introduced by each test source 

Ihe colors seler ted are modified Munsell colors ot 
about 6/6 value and chroma. They were modified 
to fall in a cirele around the equal-energy point on 
the RUCS diagram when lighted by an equal 
energy sources Fig The color shifts of each of 
the 20 eolors from black bowls to test-sourece illumi 
nation are shown in Figs. 2 and 3 

Several methods of reducing these color shifts to 
a single number representing over-all color rendi 
tion were investigated. The results are given in 
Table I tovether with those of earlier studies by 
Jerome and Judd? and by Harrison* 

The color-rendition factors given in line B appear 
tiost closely to approximate over-all color rendition 
effects. Yet, they do not relate closely enough to 
visual nee to be comsicte red wholly satisfac 
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tory. Subjective appraisal indicates greater supe- 
riority for a special de luxe cool white over the de 
luxe cool white than the factors indicate, while in 
the case of the de luxe warm whites there is less 
difference than indicated. Further, there is no 
assurance that the factors are in a true percentage 
relationship to each other in the subjective sense ; 


x 


Figure 1. Chromaticities of 20-hue series illuminated by 
equal energy light source, plotted on the Rectangular 
Uniform-Chromaticity-Scale diagram. 
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Deviation Related to Saturation 1 
of Each Test Source 


Weighted Deviation Related to 1 -- —_— 
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Duplication Index 


Jerome & Judd) 


Figure of Merit 
Harrison) 


A—Deviation, test source color point from standard source color 
R—Radius from white point to color point, in RUCS anits 


the sensation scale is not likely to be linear and no 
point of zero color rendition is defined. It can be 
said, however, that the factors are more closely 
representative of subjective experience than others 
so far suggested 


\, 
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Figure 2. Color Rendition Patterns — Cool Whites. 
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in RUCS units 


Discrepancies with subjective experience are ap 
parently due largely to lack of data on psychologi- 
cal effects. At present it is not known whether color 
shifts in all directions are equally undesirable or 
by what factor larger shifts should be weighted 


| 
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~-*DELUAE WARM WHITE 

SPECIAL DELUXE WARM WHITE 

oe 


x 
Figure 3. Color Rendition Patterns Warm Whites. 


The points indicate the chromaticities of the 20-hue series illuminated by the bldck-body comparison standard. Thus, 
by definition, they represent optimum color rendition. Length and direction of tie lines indicate magnitude and direc- 
tion of color shift introduced by the various fluoresceht lamps. 


SEPTEMBER 1952 


Abstracts of Papers 1952 National Technical Conference 495 


‘ 
TABLE I.—Color Rendition Factors. 
Fluorescent Lamps Tested 

Evaluation Method Formula Special 

Standard Delune Deluxe Standard Deluxe 

ie. Warm White Warm White Warm White Cool White Cool White Cool White vis 
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relative to smaller ones. Nor is there any assurance 
that equal color shifts in different spectral regions 
will have equal effect on over-all color rendition 
Subjective color studies are needed, supplement 

ing that reported by Commery and Leighton. How 
ever, in addition to reporting change of appearance, 
they should evaluate the psychological effect of 
color change in terms of preferability. This would 
provide the basis for weighting color shifts in vari 
ous hue regions. Integrated with the work reported 
in the paper, the result would be realistic color ren 
dition factors capable of standing the final test of 


subjeetive appraisal 


The Physical Basis for Some Aspects 
Of Fluorescent Lamp Behavior 


LUORESCENT lamp parameters have been im 
proved to such an extent during the past few 
years that a discussion of current data seems ad 
visable. Various characteristics of these lamps can 
now be correlated on a sound physical basis 
Lamp Efficieney.-\t is demonstrated in the fig- 
ure that the total lumens emitted by various lamps 
of the same color and loading are directly propor 
tional to their effective watts. The slope of the line 
I’) represents the efficiency to be expected from a 
lamp of infinite length. In such a lamp, obviously. 
the electrode losses would be negligible 
The relative efficiencies of lamps of different 
colors have been calculated from their respective 
Spectral Energy Distribution curves by multiply 
ing the energy radiated at each wavelength JA by 
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the standard luminosity factor for that wavelength 
KA and adding the results, to which are further 
added the contributions made by the various visible 
mereury lines. Comparison with measured Ipw 
values shows good agrement between calculated and 
observed values 

Lumen Maintenance. Recent measurements 
have served to further establish the validity of the 
lumen maintenance equation proposed by the 
author some years ago 
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Figure 1. Lumen output of white fluorescent lamps as a 
function of arc watts. 
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This equation was: 
L, — Ly = A(1—e~*") + 
+ C(1—e-T) 

where L, = initial efficiency in lumens per watt 
Ly = efficiency after T hours of operation 
T = operating time in 100’s of hours 
A, B, and C are quantities having the di- 

mensions of lumens per watt 

and a, b, and ¢ are constants. 

The measurements involved in the present paper 
were carried out on lamps containing halo-phos- 
phate phosphors whereas the previous work was 
done using zine-beryllium-silicate phosphors. 

In studying the maintenance curves for lamps of 
various colors and loadings, it was found that the 
dimensions of the coefficients were dependent upon 
the phosphor color and the exponents were propor- 
tional to lamp loading. In other words, the amount 
of depreciation in lpw, other things being equal, 


President Hibben’s Address (continued) 


majority of our members; hence my recommenda. 
tion that it be given every possible support through 
news contributions, photographs and current hap- 
penings of importance fed to the Editor's desk at 
Headquarters. 

Publicity, and public relations is a never-ending, 
never-sleeping task! We have recently given it em- 
phasis, but not too much. Our second “Lighting 
Handbook” is a valuable tool that this administra- 
tion has sold to the approximately number of 7000. 
In 1912, the I.E.S. copyrighted its first special 
major publication, “The Lighting Primer.” It seems 
timely to issue another “Primer,” geared to the 
understanding of the average citizen and for bulk 
sale. Remember, each year in the United States 
alone, one million new citizens have not given light 
more than a passing thought! 

Some considerable emphasis must be placed upon 
our Society’s activities, specifically directed towards 
the care and preservation of human eyesight. One 
vital argument in favor of the expansion and 
strengthening of Society influence comes from the 
increased burdens placed upon the seeing organs in 
a civilization that uses vision with an increasing 
tempo. It is a red flag of warning to note that one 
school child out of six cannot naturally see well 
enough to learn properly and that more or less as a 
result of faulty vision, our school children suffer 
some 85,000 eye mishaps a year. It is challenging 
to note that more than 20 per cent of the young men 
of this nation called for military duty cannot, with- 
out “eye-crutches,” see well enough to fire a rifle or 
read an instrument or to observe a night signal! 
Color blindness is an insidiously alarming thing 
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is determined by the relative efficiencies as caleu- 
lated from the SED curves discussed in the pre- 
vious section; the rate at which this depreciation 
takes place is directly proportional to lamp loading 
in watts per unit phosphor area. 

Lamp Life.—<As the result of improved cathode 
design and formulation, the expected life of most 
fluorescent lamps is now about 7500 hours. Since 
fluorescent lamps, in common with other light 
sources, have an efficiency depreciation with con- 
tinuing operation, there comes a time when further 
operation of the lamp becomes uneconomical. It 
turns out that the most economical operating life 
of present day 40-watt lamps, for example, is about 
6000 hours. On the basis of a normal mortality 
curve, lamp life for any duty cycle of three hours 
or more is, therefore, now greater than necessary to 
attain most economical operation. 

(Abstract of 1.E.S. 1952 Conference Paper No. 6) 


for the motorist and the worker. Every single day, 
in the U. S., there are 700 new people who need to 
be told how to avoid glare and gloom. This includes 
the use of daylight as well. There is no criticism 


of beauty —rather of science-—that each year 
Americans spend five million dollars on eye cos- 
metics — and less than one million dollars on medi- 
eal eye research! And in putting on the warm 
garments of humanism, our Society in this work to 
prevent loss of see-ability is surely dedicated to 
one of its finest tasks! 

It should be obvious that where knowledge of 
good lighting — and then its practice — expand, 
the growth of good business is inevitable. Our So- 
ciety does not appraise its work in terms of dollars 

but it is not an accidental coincidence that sales 
of kilowatt-hours for lighting, or of luminaires and 
accessories, have risen in a curve that almost exact- 
ly duplicates the growth of our membership! It is 
not surprising that the installed generating ca- 
pacity in this country has grown from about six 
million kilowatts in 1906 (when the LE.S. was 
founded) to last year’s figure of nearly 100 million! 
Or that the cost of far more liberal light today is 
90 per cent of what it was two decades ago, con- 
trasted to general living costs that have much more 
than doubled! So our Society is building business 

- good business! The end is not in sight. 

Yes, there is still much to be done! Our Society 
has the framework and the reputation and the con- 
fidence of Industry. It must “think big.” It must 
recognize its responsibilities over an ever-increasing 
area where science and business blended with 
humanitarianism will chailenge and defeat the 
forces of darkness. 
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From the Session on 


Daylighting 


Left to right 
J. W. Griffith 
O. F. Wenziler 
E. W. Conover 


The Importance of Ground Reflection in Daylighting 


AYLIGHT reflected from the ground con 
tributes considerably to the illumination in a 
room. Consequently, the assumption that daylight 
arrives at a window direetly from the sky only is 
basteally in error, and daylighting design as well as 
daylighting prediction methods should take into 
count this refleeted light 
The amount of reflected light depends on the 
lyht incident on the ground and the ground reflect 
anee. The inetdent light varies in intensity with 
sky brightness pattern and position of the sun 
tiround reflectance also varies from about 10 per 
ent to almost 100 per cent, with values from 15 to 
per cent bemg most common 
\n indication of the contribution of light from 
rround reflections is shown by computations for 


(Table Il of 


This table is computed on the basis of 


weveral typical conditions in Table I 
the paper 
an overcast sky having an equivalent brightness of 
1000) footlamberts, which has been emploved for 


many vVears as the basis of davlicht precliction 


methods The contribution from below the horton 


tal ranges from 9% to 33 per cent of the total incident 
heht for the overcast sky and range of ground re 


flectances shown 
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This light reflected from the ground is indirect 
light in a room as it reaches the work plane by 
It im- 
proves the uniformity of the illumination in the 


interreflectance from the ceiling and walls 


room and it improves the brightness ratios. 
Table Il (Table IIL of the paper) shows the 
maximum, average, and minimum readings of illu- 


TABLE I.—Illumination Incident on Vertical Windows 
From Uniformly Overcast Sky Plus Ground Reflections. 


Per Cent Ground Reflectance 


Incident Dhumination from 
Uniform Sky Only (Ft<« 
Incident Illumination from 
(round (mly (Pte) 

Total Incident INumination from 
Sky plas Ground (Ft« 
Incident Dlumination from 


+ of Total 


Ground Only 


TABLE II.—Interior Illumination from Ground Light 


Only. 


Vertical 


150 F dies 250F 
Work Plane Illumination 


100 Footcandies 


Reflection 


Factors Ave. Min. Max 


66 41 
43.5 
40.5 


‘ floor, walls, and ceiling, in that order 
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mination on the work plane of a typical room with 
light coming from the ground only, These readings 
were taken at Southern Methodist University in a 
one-fourth scale model representing a 30 x 30 x 12- 
foot room. This series of tests had all of the inci- 
dent light from the ground. The fenestration was 
clear glass extending from wall to wall and from 
a 36-inch sill to the ceiling, and corrections have 
been introduced for the effect of the mullions and 
muntin bars typical of metal window construction 
Data are shown for varying reflectances of ceiling 
and walls 

Values computed from actual test results are 
shown for 100, 150, and 250 footeandles incident on 
the window from the ground alone. These represent 
the ground light which would be received for typi- 
eal ground reflectances of 20, 30, and 50 per cent, 
representative of grass, gravel, and concrete, re- 
spectively, if these grounds were illuminated by the 


Controlling and Redirecting Daylight 
By Means of Louvers 


HIS PAPER describes the procedure and sum- 
marizes the results of a research project carried 
on at the University of Michigan under the spon 
sorship of the Illuminating Engineering Society 
and financed by its Research Trust Fund. 

A typical schoolroom, one-fourth natural size 
was set up in the laboratory and exposed to simu- 
lated skylight and sanlight of various brightness 
patterns. For each chosen sky composition the ef- 
fects of various louver arrangements in the window 
opening on the brightness and footeandle patterns 
within the room were accurately measured 

The first natural lighting condition to be simu- 
lated was an overcast sky with maximum bright- 
ness at the zenith, tapering to about 33 per cent of 
maximum at the horizon. With this brightness pat- 
tern held constant the light controlling properties 
of two louver systems in the window opening, one 
with horizontal blades and the other with vertical 
blades, were determined for several angles of tilt. 

The light sources were then rearranged to simu- 
late an overcast sky with uniform brightness and 
the effects of the two systems of louvers on the illu- 
mination and brightness patterns within the room 
were evaluated 

Similar studies under simulated direct sunlight, 
produced by a battery of projector spots, were 
made for two different angles of incidence and the 


AUTHOR Dept. of Electrical Engineering, University of Michigan 
Ann Arbor, Mich 


SEPTEMBER 1952 


1000-footlambert uniformly overcast sky. Lignt re- 
ceived from the ground for other conditions would 
be proportional the average ground brightness. 

It has been common practice to use a reading of 
the total light incident on a vertical fenestration as 
a basis for comparison of daylighting test results 
Such a procedure does more than just neglect the 
added light available from the ground. It actually 
penalizes the installations with higher ground re- 
flections for their more effective utilization of light 
A fairer comparison could be made by using an 
overcast sky having an equivalent brightness of 
1000 footlamberts as a basis rather than adjusting 
to 500 footeandles incident on the window. 

Light from below the horizon is bonus light. It 
is a dividend from something whose only cost is 
good design practice. 


(Abstract of LES. 1952 Conference Pape r No. 10) 


Hempstead S. Bull 


results, properly weighted, were combined with the 
uniform sky series to obtain data which are believed 
to measure approximately the results to be expected 
with natural blue sky plus direct sunlight. 

Some data were also obtained showing the effects 
of high-reflectance and low-reflectance foregrounds 
on the illumination and brightness patterns within 
the room. 

The results indicate that either horizontal or ver- 
tical louvers may be used to good advantage in 
rooms having northern exposure. Horizontal lou- 
vers, tilted slightly, give a better footeandle distri 
bution, but the control of brightness is in general 
better done by vertical louvers. For rooms having 
other than northern exposure the control device 
offering adequate brightness control with a mini- 
mum amount of reduction in footcandles consists of 
a horizontal louver system with the lowest set of 
blades tilted slightly and all the upper blades set 
parallel to the floor. 


(Abstract of LES. 1952 Conference Paper No, 11) 


Abstracts of Papers 1952 National Technical Conference 499 


ve 
+f 

> 

ag 

2 

| 

= 

fa 

inte: 

+ 

j 


A New Daylighting Survey Technique 
Utilizing a Photographic Recorder and Physical Brightness Meters 


AREFULLY conducted daylighting surveys 
require a different technique from that ordi- 
narily used in making electric lighting surveys 
Interior illumination and brightness vary consider 
ably and for the most part in direct proportion to 
They 


are also affected by the ratio of fenestration area to 


the exterior illumination on the fenestration 


floor area and by the interior surfaces reflectances 
Since the exterior conditions are constantly 
changing, it is usually desirable to conduct a day 
lighting survey as quickly as possible to offset the 
effects of these changes 
The essential instrumentation for a daylighting 
survey consists of a means for measuring the exte 


rior illumination and the interior illumination and 


Left to right 
W. H. Billhartz 


H. F. Kingsbury 
R. W. McKinley 


brightnesses at various points. The usual instru- 
mentation consists of one meter for exterior illumi- 
nation, one for interior illumination, which is 
moved about, and one brightness meter which is also 
moved. Care must be taken to read all these instru- 
ments simultaneously 

To overcome these difficulties a photographic 
means for recording, simultaneously, the readings 
of a number of brightness and illumination stations 
Twenty or more photoelectric 
cells are placed at various positions in the room to 
measure interior illumination with one or more 
placed outside to measure exterior illuzaination. At 
those positions where brightness readings are de- 
sired the illumination falling on the surface and the 
diffuse surface reflectance are measured. Multiply- 
ing these two together gives diffuse brightness of 
Fenestration brightnesses are mea- 


has been developed 


the surface 


Figure 1. Photo Recorder set up in 
classroom at Stockton School, East 
Orange, New Jersey: A. Illumination 
and brightness meter panel, B. Flash 
lamp, C. Camera, D. Timer, E. Physical 
brightness meter, F. Photocells. 
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sured by physical brightness meters whose indica 
tors are photographed along with the meters con- 
nected to the photo cells 

The essential components of this system are stable 
photoelectric cells, a panel of micro-ammeters con- 
nected to the photocells, an automatic camera to 
photograph the meter panel, strobe-lights to illu- 
minate the meter panel instantaneously and a timer 
to control the frequency of photographic records. 
The equipment is shown in operation in a class 


The Attainment of Quality Daylighting 


HE ATTAINMENT of quality daylighting in 
school classrooms is largely dependent upon the 
reflectance of the room surfaces. This paper pre- 
sents additional information on the importance of 
room decoration when the room is fenestrated with 
light-directing glass block. 

The results presented in this paper were collected 


University 


AvuTHoR: Research Physicist, Daylighting laboratory 


of Michigan, Ann Arbor, Mich 


room, (See Fig. 1.) 

It is recognized that the investment represented 
in the photo recorder and accessory equipment is 
too great for those who have only occasional need 
for such equipment. For those individuals a sim- 
plified version of the photo recorder retaining the 
essential elements and advantages of the larger 
unit is deseribed. This unit may be assembled for 
under $200. 


(Abstract of LES. 1952 Conference Paper No. 12) 
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DISTANCE FROM FENESTRATION ON CENTERLINE OF ROOM 
Data for daylighting a classroom using light-directional glass block; room width 30 feet; reflectances as 
indicated. 1000 ft-c, overcast sky. 
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through the use of a one-ninth seale model with th 


irtificial overcast sky that is a part of the Daylight 
ng Laboratory. This model represents a room 30 
feet wide. with ceiling height of 12 feet anal «le pth» 
adjustable to 24 or 30 feet. The equivalent fenes 
tration extended from six feet above the floor to the 
eiling and the entire width of the room and con 
isted of five S-ineh light-directing glass block. It 
as removable ceiling, floor and wall panels with 
ectances of 6, 10, 16, 28. 38, 49, 62, 77 and 8s 
wr cent. Also, one set of panels was used having 
the same decoration as the experimental classroon 


if the Laboratory in order to check the data com 


paratively 

Typical data are shown by Fig. 1 (Fig. 2 of the 
paper These give the distribution of light over 
the working plane, the diversity of the task illumi 


nation. the ratio of maximum fenestration bright 


HIS PAPER presents the basis of a new meth- 

ol of predieting the daylighting for interiors 
Prior methods of daylight prediction have been 
limited in their application by the assumptions 
made in their development and have been appl 
able generally to large spaces such as industrial 
plants. in which interior inter-reflections and exte 
rior ground reflections had little significance. This 
method is applicable to smaller spaces such as class 
rooms, offices, hospital rooms, small industrial 
spaces, and the like, in which interior reflections 
and ground reflections are significant 

It is simple to use and employs a computation 
technique with which most illuminating engineers 
and many architects are familiar. It recognizes the 
difference in sky pattern between overcast and clear 
skies and provides for the facet that light has a dif 


Southern Methodist University, Dallas, Texas: Libbey 
Owens Ford Glass Company, Toledo, Obic Detroit Steel Products 


Compan Detront, Michigan. respectively 
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A Lumen Method of Daylighting Design 


tess to the task illumination at the 21-foot station 
and the increase of illumination at the 21-foot sta 
tion due to seattered light in a room that is 24 feet 
andles due to overeast sky. This is the illumina 
tion due to light tranwmitted by the light-directing 
block only; the usual vision strip being omitted 


» for an exterior illumination of 1000 foot 


These data are presented for four distinetly differ 
ent decorations 

Similar data are presented for a room having a 
depth of 30 feet. The change of the quality of the 
daylighting with room surface reflectance is graph 
wally presented for both room depths 

Additional data show the advantages of a bi 
lateral fenestration arrangement and performance 
for direct sunlight conditions 


Abstract of LES. 1952 Conference Paper No. 8) 


Left to right 


R. L. Biesele, Jr. 
W. Arner 
E. W. Conover 


ferent interior distribution for these different pat- 
terns of sky illumination. The contribution from 
ground reflections is treated separately from that 
coming directly from the sky. An example of the 
use of the method is worked out in detail, step by 
step 

Besides its simplicity, by interpolation and extra 
polation it is applicable to an almost infinite num- 
ber of room sizes and shapes and window arrange- 
ments. It may be possible with further study to 
extend the method for almost any desired type of 
fenestration and controls. With the method, com- 
putations can be made for any time of day or year, 
in any locality, for any orientation, and for any 
special or unusual conditions under consideration. 

In short. it is a general method of daylighting 
prediction and design which should prove widely 
useful in the architectural and engineering design 
of daylighted buildings. 
( Abstract of 1.E.S. 1952 Conference Paper No. 9) 
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From the Session on 


Outdoor 


Pavement Brightness Measurements 


AVEMENT brightness is an important factor 
influencing a driver's ability to see at night, be- 
cause he is normally looking at the roadway with D. M. Finch R. B. Marxheimer 


the result that the roadway surface looms large in 
the illuminated portion of his field of view. 

Among the three methods available for making 
pavement brightness measurements — visual, pho- 


tographic, and direct photometric — we have devel- ; ' 
Attention has been brightness. For each sample and condition, iso- 


brightness factor curves were drawn for the angu- 


Results of measurements were expressed in terms 
of “brightness factors,” these being the multiplying 
factors relating the horizontal illumination to the 


oped and used the last one. 


given particularly to the determination of surface 


lar ranges under consideration. These curves to- 


reflectance characteristics at low angles of incidence 
and low angles of viewing. Measurements have 
been taken in the vertical range from 0° to 8 above 
the horizontal, throughout horizontal ranges from 
5° left to 5° right of the center axis, ranges com- 
parable to headlight illumination and driver view 


gether with a second series, showing variations of 
the brightness factor with the various angular rela- 
tionships, permit interpolation and prediction of 


brightness factor values for numerous conditions. 
The data show large variations in brightness fac- 


ing. 

A G-E spotlight, No. 4515, mounted in a housing 
with a shielding tube was used as a light source. A 
low level photometer was used as a receiver. Suit- 


able mountings permitted precise variation of the 
vertical and horizontal angles of both souree and 
receiver throughout the ranges studied. This equip 
ment was designed and developed at the Institute 
of Transportation and Traffic Engineering, Univer 
sity of California, Berkeley. 

Measurements were taken on three pavement 
samples removed from California highways: plant- 
mixed asphalt surfacing, asphaltic concrete and 
P.C. conerete. Each was examined under dry, damp 


+ 


Dense Groded 
ined Aspholt Surtocing 
Ory 


& a 


Source Verticol Angie- 


and wet conditions, and readings taken at various / } i 
angles Morizonte/ angles -25* tor? 

ra] 
AUTHORS Associate Engineer, Institute of Transportation and Receiver Vertical Angle-f° — 


Traffic Engineering, University of California, Berkeley, Calif.: and 
Kaiser Engineers, Div. of Henry J. Kaiser Co, Oakland, Calif 


Figure 1. Iso-brightness factor curves. 
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tors with changes in vertical angles and minor vari 
ations with changes in horizontal angles of source 
and receiver, the receiver vertical angle being the 
most important factor in causing variations. For 
the angular ranges studied the P.C. concrete sample 

far the highest 
The asphaltic con 
presents higher brightness 


in the dry condition shows by 
brightness factors, as expected 


erete sample, however 


factors in the wet condition than does the wet con 


Charles H. Rex 


\merican Standard Practice for 


HE Proposed 


Street and Highway 


Lighting is an essential 
ud to the development of motor vehicle transporta 
tion. Night use of our tremendous investment in 
streets and highwavs. autos, trucks, and buses de 
pends upon light for good seeing. Properly-engi 
neered roadway lighting provides comfort, conveni 
and economy for millions of people 


Some 20,000 copies of the 1947 “American Stand 


ence satety 


ard Practice for Street and Highway Lighting” 
have been distributed in the United States, Canada 
and abroad 

Its background involves a series of reports, ex 
tending back to 1928, which have been prepared by 
the LES 
Lighting 


(itv and Stats 


Committee on Street and Highway 
officials, as well as enaineers, have 
found the “Standard Practice” to be a valuabl 
basis for progress in the authorization, planning 
and appraisal of lighting that warrants public ap 
proval and enthusiasm 

The Uluminating Engineering Society and the 
Standards Association now 


American present a 


revision of this Standard Practice.* Five years’ 
imlicated that 


additional material will enhance its value 


experience has clarifications and 


Objectives and benefits of roadway lighting are 


See ‘a ' { Lt MINATIN ENGIN 
AUTHOR tha " Sabet ttee mn Standard Practice Street 
and Highwaea a Con we Development Engineer, General 
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Report on Proposed American Standard Practice for 
Street and Highway Lighting 


Vational Technical Conference 


hod 


erete, and it exceeds noticeably the plant mixed sur- 
facing sample when wet 

These preliminary data appear to warrant fur- 
ther study on actual highway surfaces in place. A 
portable light-proof tunnel has been constructed 
for this purpose and such field studies are being 
planned 


( Abstract of 1.E.S. 1952 Conference Paper No. 17) 


now briefly discussed, along with fundamentals of 
seeing. Seeing includes visual comfort and the 
alertness of the motorist or pedestrian as well as 
visibility. 

Proper distribution of light from luminaires is 
essential for efficient roadway lighting. Conse- 
quently, the additional information is presented 
pertaining to luminaire performance. Perspective 
diagrams are used to illustrate example light dis- 
tributions on roadway surfaces. 

Nine supplementary light distribution diagrams, 
such as Fig. 1 (Fig. 7 of the paper) are provided in 
the paper for the L.E.S. Annual Technical Confer- 
ence 

The revised “Standard Practice” significantly 
clarifies the classification and measurement of ver 
tical and lateral light distributions 
plete isocandle diagram method of showing light 
distributions is explained in the Appendix. Road 
way coverage diagrams are provided for estimating 


The more com 


the transverse and longitudinal roadway distances 
covered by a light distribution. Iso-footeandle dia 
vrams are illustrated showing the illumination on 
a roadway surface produced by a luminaire light 
distribution 

Recommended mounting heights have been re 
vised to inelude 20,000 
In some instances a range of 25- to 30-foot mount- 


and 25,000-lumen lamps. 


ing height is permissible 

Roadway illumination recommended for the In- 
stitute of Traffic Engineers’ classification of night 
vehicular traffic and the LES. classification of 
night pedestrian traffic is now presented in a single 
Table IV 


couraged. 


Higher illumination levels are not dis- 
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The statement on light depreciation now more 
specifically emphasizes that it is good practice to 
design a liewhting installation with maintenance fae 
tors so that the average illumination in service will 
not fall below the current recommended average 
horizontal footeandles shown in Table IV. Lumi 
naire and lamp maintenance factors are explained 
and used in formulas for computing average illu 
mnination, size of lamp, luminaire spacing, and 
lowest footeandle values at any point on the road 
wat 

Typical streetlighting layouts are shown in a 


new condensed Table V. 


Techniques for Photography of 
Lighted Streets 


EALISTIC-APPEARING street lighting photo 
graphs require methods selected to handle low 
values and wide ranges of scene brightness. To be 
weful, general methods must be reduced to specific 
techniques that ean be applied readily by a profes 
sional photographer without specialized knowledge 
of street lighting 
(hur purpose im thos paper ms to outline a proce 
dure that has given us photographs that are repro 
(lucible, realistic in appearance, and not too diffi 
eult to obtain. The theories involved are not new 
but are here combined in a workable method 
Ilow should the photographer choose his equip 
ment and materials for photographing lighted 
streets’ Which of his techniques should he vary as 


AUTHORS treneral Fle te Applications Fegineering Division 


Cleweland 
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Special recommendations with new illustrations 
are provided for the lighting of intersections, rail 
road grade crossings, curves and hills, and special 
situations such as forestation. 

Devices for the measurement of factors in road- 
way lighting are shown and described in a new 
Appendix section 

The LE.S. Committee on Street and Highway 
Lighting are confident that use of this new “Ameri- 
ean Standard Practice” will significantly contribute 
to the more efficient and more extensive night use 
of motor vehicles, streets, and highways. 

( Abstract of LES. 1952 Conference Paper No. 20) 


he goes from one scene to another, and which shonld 
remain the same’ What measurements must he 
make at each scene? The answers to these questions 
are discussed separately and in detail in the paper, 
but here let us set them down in outline form 


TABLE I.—Summary of Techniques. 


Adjustment tor 
Se: 
Description 


Comp constant | variable 


view type with adjustable 
swings and rising and 
falling front 


(Camera 
consiruction x 


coated lens desirable 


ens coating . 

lens focal length * preferably greater than the 
diagonal of the image 
size 

aperture * selected according to scene 
requirements 

Film 
characteristics . Super XX 
exposure time x determined by brightness 


measurement and caleu 
lator (Fig. 1) 
1. 14 mia. in D-76 with in 


processing 
termittent agitation 


Paper 
characteristics x Varigam projection paper 
exposure time . determined by footcandles 

on paper in printing 
(negative removed) 
processing 1. 2 min. in Dektol 1:2 


The determination of exposure time depends 
upon both the film sensitivity and the brightness of 
the scene. In order to reduce the variables, we have 
lected a single film and have related the exposure 
time to the measured scene brightness and the aper- 
ture in a simple alignment chart (Fig. 1 

The brightness measurement requires an optical 
brightness meter with telescope-type field, such as 
the Luckiesh-Taylor Brightness Meter. The proce- 
dure is as follows : 

1) From close to the camera position, select a portion of 
the seene corresponding to “threshold brightness,” so 
dark that details and brightness differences in this 
“threshold area” are just barely discernible. Usually 


such an area can be found in the shadows along curbs, 
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0.001 


Figure 1. Exposure calculator. A straight line is laid across the three scales. Exposure time is determined from the 
measured threshold brightness and the lens stop. 


Locate the brightness of the threshold area on the 
a straight line 


(e 


behind parked cars, or between adjoining buildings 
that will appear in the photograph. In the case of 
very well-lighted streets or tunnels, it may be neces 
sary to position some dark object in the field of view 
for this measurement. ‘ 
Measure the brightness of this threshold area. Indi A dual-contrast printing yielded good gradation 
cate its brightness value in footlamberts and its exact in the threshold areas, and at the same time helped 

to keép those areas acceptably dark in the resulting 


exposure caleulator (Fig. 1), pass 
across the three scales, and read exposure time re 


quired for a seleeted aperture. 


position upon a sketch of the scene 
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print. Two filters were used in succession, on 
“Varigam” high-speed projection paper. The first 
printing, 20 see. through a low-contrast filter (#1 

vives overall detail including the highlights. The 
added printing, 5 seconds through a high-contrast 
filter (#10 
tains their detail and separation, without materially 
darkening the bright tones. With the negative re 
the filament lamp’s illumination upon the 


darkens the shadow areas and still re 


mas ed 
printing surface was 2.2 footcandles; at other foot 
candle levels, one should adjust his printing times 


Some Photographic 


Charles Marsh 


HE collecting 
means offers several advantages over 


of photometric data by photo 

graph 
other methods. Among these are speed, a large, 
effectively infinite, number of points, and, in some 
There are also 


This 


cases, automatic plotting of results 
disadvantages which have restricted its use 


gineering Department. Pennsylvania State 


Westinghouse Flectri Corporation 


thstracts of Papers 1952 National Technical Conference 


Figure 2. Reproduction of residen 
street. Average hor al illumination, 
0.31 footcandles. Measured threshold 
brightness, beside curb ahead of parked 
car, 0.007 footlamberts. Exposure: 10 
min. at f/1l1. Proper viewing distance 
for this reproduction: 10% inches. 


accordingly. Experiments with other single filters 
between the #1 and #10 extremes of contrast, and 
with other papers, seemed to fall short of the results 
obtained with this combination. 

Print viewing conditions — viewing distance and 
room illumination -—are discussed in the paper. 
Additional topies included are lantern slides, half- 
tone reproductions and motion pictures of lighted 
streets taken from a moving automobile. 
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Methods Applied to Photometry 


paper cdeseribes some efforts to minimize the latter. 
(nly those problems have been attempted in which 
the data required are in the form of variations of 
brightness. Of course, illumination may be deter- 
mined from this brightness if the reflection or 
transmission factor is constant. 

A series of photographic negatives is made, with 
exposures increasing in a series, such as 1, 2, 4,—n. 
These are processed to produce images in black and 
white only, rather than in the usual seale of greys. 
This method eliminates the problem of controlling 
all of the variables of photographic processing and 
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the need to read densities to interpret results. As 
many as twelve negatives can be printed on one 
paper. Greys are present in the picture, but their 
actual densities are unimportant, as it is their 
boundaries which are the contours of equal lumi- 
nosity. It is nesessary only that one can distinguish 
one shade from another. 

For small ratios of exposure using equal time but 
different lens aperture, the brightness may safely 
be assumed to be proportional to the squares of the 
f: numbers. From one measured point the others 


may be extrapolated. Where the range is top great 


CLOSE relationship exists between illuminat 
A ing engineering and psychology because it is 
only through the use of the eyes and mind that we 
utilize the results of lighting. The apparent motion 
of lights seen from moving vehicles, ships, and air 
eraft, makes this relationship of special signifi 
eance in the field of transportation lighting and 
particularly in the use of visual aids in landing 
aircraft. 
been developed to introduce the kinetic element 
into the evaluation of lighting configurations. The 
history of this development is traced briefly in the 
paper and the mechanical and electrical systems of 
the laboratory and prototype models are described 
There is also an outline of the procedure used in 


In recognition of this the kinorama has 


evaluating equipment and analyzing the results 


AvuTHorR: National Bureau of Standards 


Project sponsored by Bureau of Aeronautics 


Department of Commerce 
Department of Navy 


The Kinorama as an Evaluator in Aviation Lighting 


for this, several direct measurements may be made 
and interpolation used to obtain the contour values 

The method has been applied to determining 
brightness values of large, lighted fields, to interiors 
of buildings, and to objects as small as flashlight 
filaments 

The range of brightnesses is not limited by the 
latitude of the film, but only by halation effects. 

A variation of this method reduces the work 
necessary in applying the point by point method. 


( Abstract of ILLES. 1952 Conference Paper No. 19) 


F.C. Breckenridge 


The laboratory model has been used for compar 
ing the three over-run lighting systems developed 
at Wright-Patterson Air Base with 
sistent with those obtained at the Landing Aids 
Experiment Station in Areata, California. A test 
of the relative guidance provided by the left-row, 


results con- 


center-row, and slope-line systems was made but the 
results were not sufficiently clear and consistent to 
warrant releasing them in view of the controversial 
state of opinions on this subject. At the time of 
writing this paper a study of runway markings was 
in progress 


(Abstract of 1.E.S. 1952 Conference Paper No, 21) 


1.E.S. 1952 National Technical Conference, 


New York 23, N. Y. 


1952 Proceedings 


A limited number of bound volumes, containing the published papers presented at the 


contains, in full, all the papers presented in this issue in Abstract. 
price of $2.00 from the Publications Office, Illuminating Engineering Society, 1860 Broadway, 


This paper-bound volume 
It will be available at a 


will be available. 
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From the Session on 


W. Tuttle 


R. L. Ocetting 


depreciation measured im thirteen 
offices with a variety of lighting equipment is 
reported in this paper. The offices are located in 
the Engineering Building of the General Electric 
Company at Nela Park, Cleveland. The lighting 
systems are representative of most fluorescent 
equipment in schools and offices, and are similar to 
many in stores and better-quality industrial instal 
lations 

The offices 


maintenance 


hosen for test were under typical 
programs: rooms were washed or 
painted as appearance dictated; lamps were spot 
replaced as necessary; and fixtures were serviced 
twice a vear by a window-cleaning contractor. The 
livhting equipment had been installed over a period 
of vears, some rather recently. Ullumination mea 
surements were made of the offices (1) as found 
and (2) after fixtures were washed and relamped 
In some instances, room surfaces were refinished as 
well, Illumination inereased from 4.2 per cent to 
The spread indicates the difficulty of 


establishing realistic maintenance factors upon the 


61.5 per cent 


results of such casual surveys 


Fig. 1 (Fig. 4 in Conference paper) shows the 


General ‘ Ape ation Engineering Division 


Cleveland, Obie 


sw lhstracts of Papers 1952 


National Technical Conference 


depreciation trend for each office compared with 
the average for all. Illumination surveys were 
made at regular intervals under stabilized condi- 
tions of voltage and temperature. A cosine- and 
color-corrected precision light meter was employed. 
Surveys were made each month in accordance with 
the LES. method and, at more extended intervals, 
with stations on three-foot centers throughout each 
office 

Tentative separations between lamp and dirt 
losses are also made. Lamps were photometered for 
relative output initially and at least once again 
during the test period reported. Later, additional 
tests will separate the factors due to dirt on the 
lamps, the fixtures and the room surfaces. They 
involve washing procedures which will not be un- 
dertaken until the trends shown in Fig. 1 are estab- 
lished for a longer period of time 

A series of “atmospheric indicators” consisting of 
four-inch squares of various metal, plastic and 
glass, variously oriented, were installed in each 
office. Measurements of transmittance and refleet- 
anee were made to determine if a correlation exists 


TABLE I.--Indicators Depreciating Within 24,.% of 
Average Illumination During First 60 Days. 
Office 123 567 8 12 13 Totals 
SAMPLES 
T 
ype ‘os 
$522 
Transmittance Transmittance 
« — — — 4 5 
Vert. ( 1 
si Horiz — 5050 0 — 6 7 
Here. —o — © 5 5 
0 
DP—Diffuse plastic 41%, TP. 565 SP—Sandblasted dear 
plasti R.F. 20 TF. 67% ALE Diffuse Alha-lite 38%, 


T.P. 56% 
Correlates with average depreciation curve 
© Correlates with room depreciation curve 
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Figure 1. Lamp photometry and, hence, 
the separation of lamp and dirt depre 
ciation effects is not possible for office 
2 without disturbing the dirt on the 
semi-indirect units. The absence of 
Office 4 from several of the tables is 
discussed in the footnote of Table I 
Office 12 showed an unusually great de 
preciation during the first month sug. 
gesting insufficient seasoning of the 
lamps. Low-brightness, 40-watt T-17 
lamps were also used in office 3 which 
showed a similar but less marked first 
month effect. 


or 


between the depreciation of these factors and the 
depreciation of a respective lighting system. Sam- 
ples showing a depreciation within + 2.5 per cent 
of the average illumination depreciation at the end 
of both the first and second months are listed in 
Table I (Table V in Conference paper). Correla 
tions with the illumination depreciation in individ 
ual offices are also tabulated. 

The depreciation trends established are typical 


Time Versus Luminous Ceilings 


UMINOUS ceilings are today in a situation some- 
what comparable to that of fluorescent lighting 

in 1938. We had a marvelous new light source. But 
many of you will remember that even the small 
amount of design data available was in many cases 
eompletely ignored. Consequently, the errors result- 
ing from inadequate engineering design were 
blamed on the fluorescent lamp. To obtain wide 
acceptance of the new light source, it was necessary 
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— — AVERAGE AMP OUTPUT FOR EACH OFFICE 
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or res’ 


for the systems studied but additional surveys are 
needed to encompass the types of equipment em- 
ployed and the variations in atmospheric conditions 
encountered. Such studies are needed to establish 
realistic maintenance factors approximating the 
accuracy of other data used in illumination caleu- 


lations 


(Abstract of 1.E.S. 1952 Conference Paper No. 26) 


Domina Eberle Spencer Leonard F. Martin 


AvuTHous: Dr. Spencer, Associate Professor at the University of 
Connecticut, Storrs, Conn.; Mr. Martin, President of Martin Electric 
Products, Inc.. Somerville, Mase 
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Figure 1 
First commercial combination of acoustic fins and lumi 
nous ceilings 


for us to learn new methods of design and to apply 
them widely 

Today the basic components of luminous ceilings 
are available: the lamps and the diffusing plastic 
ut many lighting engineers have not had sufficient 
experience with the design of luminous ceilings and 
do not realize the importance of applying the avail 
able engineering data. Suecessful luminous ceilings 


require the same careful design as was necessary 


LCDR Dean Farnsworth 


T BECAME increasingly apparent during the 
war years that the application of standard light 
ing methods to small vessels was producing unsatis 
factory results. There was evidence of visual fa 


tigue and decreased acuity in submarine personnel 


AUTHOR S Naval Medical Research Laboratory, New Londor 


Fitchburg Youth Library, Fitchburg, Mass. 


for tluorescent fixtures. Again new methods of de 
sign must be learned and applied 

Four years of experience in the design and in- 
stallation of luminous ceilings has shown that high 
coefficients of utilization, high maintenance factors. 
ideal visual conditions, and low cost are attainable 
in practice. Design methods have been thoroughly 
tested. Expetience also has taught that,many mis- 
takes are often made in the design of the space 
above the plastic, the lamp spacing, the choice of 
plastic, the design and construction of the hanging 
system, the combination with acoustic, air-condi- 
tioning, and sprinkler systems, and the design of 
the luminous environment beneath the luminous 
ceiling 

The paper gives a simplified summary of the 
criteria which should be followed in the design of 
luminous ceilings, together with a discussion of 
many practical problems that have been encoun- 
tered in the last four years. It is hoped that this 
paper will point out to the architect, the electrical 
engineer, and the illuminating engineer the need 
for a thorough engineering design of luminous eceil- 
ings. From the lessons time has taught, he may 
learn to make outstanding installations of luminous 
ceilings which will be free of many of the faults 
encountered in the past. Once the basic principles 
are mastered the architect will be free to design a 
wide variety of aesthetically attractive luminous 


ceilings 


( Abstract of LES. 1952 Conference Paper No. 27) 


Developments in Submarine and 
Small Vessel Lighting 


Lighting standards were low and the congestion 
caused by increasing amounts of electronic gear 
and other new instruments resulted in even lower 
illumination levels, extreme contrasts and severe 
glare. Also, men were required to use their eyes 
more continuously owing to the increased use of 
new instruments such as radar and sonar and they 
had less chance to rest them in daylight and fresh 
air and with long-distance viewing owing to the 
advent of the snorkel which required continuous 
living undersea. 


‘ nn 

The opinions or conclusions expressed in the paper are those of the Analysis of the problems peculiar to small vessel 
author, They are net to be mstrued as necessarily reflecting the . 

elowe er endevesment of the Navy Department lighting showed that the following requirements for 
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tixtures were of particular importance : small size, 
directional distribution, high shock resistance, high 
efficiency and adaptability to red lighting. There 
were such special design problems as the uniform 
lighting of vertical dial panels six feet high, battery 
compartments with headroom of only three feet, 
dismountable fixtures for individual bunks, the nar- 
row passageways, and shock-proof, vapor proof, 
portable emergency lights. 

Many of the problems have been met by the 
“tuck-in” fixtures which use 8-watt, 12-inch fluores- 
cent lamps. In particular, they permit recessed in- 
stallation between pipes and in small spaces, highly 
directional light control with high efficiency, and 
are readily adapted to specialized applications 
Numerous problems remain but illumination levels 
have been raised on the newest submarines to be- 


Positioning of Directionally Adjustable Luminaires 


may be divided into two general 
classes, those which are designed to be mounted 
or installed in a fixed position relative to the plane 
to be lighted and those which are designed to be 
directionally adjusted after or during installation. 
Directionally adjustable luminaires in wide usage 
today include floodlights (used indoors or out- 
doors), many downlights, industrial concentrators, 
reflector lamps in adjustable mountings, and search- 
lights. 

Installations which can and do use directionally 
adjustable luminaires are not limited to sports 
fields, parking lots, service stations and outdoor 
storage yards; but include gymnasiums, stores, 
churches, auditoriums and many others. 

Inasmuch as the level of illumination and the 
uniformity of illumination will depend upon the 
directional adjustment of the luminaire, it is essen- 
tial that the engineer planning such an installation 
specify not only the physical location of the unit 
but also its directional adjustment. The planning 
of such an installation requires a visualization of 
the illumination results from overlapping light pat- 
terns, which patterns themselves change in accord- 
ance with the angles and distances involved. 

The approach used in this paper to the problem 
is one of presenting the photometric characteristics 
of the luminaire so that the changing light pattern 
can be easily determined for any directional angle. 


AvTuor: Westinghouse Electric Corp., Cleveland, Ohio 
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tween 10 and 30 footeandles and brightness con- 
trasts have generally been reduced to ratios of the 
order of 1 to 40 

A resumé is given of red lighting recommenda- 
tions for dark adaptation aboard military vessels 
In the coordination of lighting and compartment 
design, specific efforts have been made to obtain a 
sense of space, “changes of pace,” moderately low 
background brightness, spectral coordination of the 
lighting with the paint and furnishings, uniform 
lighting of instrument panels by redesign of panels 
and dials, the elimination of glare and provision for 
eye rest areas. 

Improvement in lighting has become one of the 
first considerations in the Navy's better habitability 
program. 

( Abstract of LES. 1952 Conference Paper No. 30) 


Merle E. Keck 


Figure 1. Gymnasium lighted with directionally adjust- 
able luminaires (floodlights in this case) utilizes the ad- 
vantages of centralized luminaire location to reduce the 
cost of installing and maintaining the lighting equipment 
and electrical distribution system. 


Abstracts of Papers 1952 National Technical Conference 513 


i 
; 
a) 
| 
4 
= 


With the photometric data presented in this man 
ner it then becomes possible to predict the results 
to be obtained by overlapping the light patterns 
using a definite system of overlapping deseribed in 
this paper. The necessary photometric curves are 
shown for two typical luminaires, a sample problem 
is worked out and the results of a full seale check 
of the accuracy of the predictions are shown 

While it cannot be said that any system will make 
the prediction of results from directionally adjust 
able luminaires really simple, the author feels that 


Structural Lighting 


HIS PAPER discusses the lighting of a modern 

house in which both general and local lighting 
are designed as a part of the house itself Requests 
for this form of lighting are increasing, and it is 
therefore hoped that this discussion will benefit 
other designers. The ahead-of-construction plan 
ning and the techniques involved represent a pio 
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a great deal of simplification can be achieved by the 
presentation of the photometric data in a form de- 
signed for the purpose. Certainly there are a great 
many problems in illumination ranging from the 
lighting of a baseball field to the lighting of a 
vaulted church dome which require that the light 
sources be directed at an angle to the surface to 
be lighted. The solution to such problems must be 
worked out on an engineering basis rather than on 
the basis of an educated guess 

( Abstract of LES. 1952 Conference Paper No. 28) 


in a Modern Home 


neering coordination of living habits, architecture, 
materials, furnishings and lighting 

In area this one-floor house encompasses 1900 
square feet, exclusive of garage. Ceilings are white 
and all walls except in bathrooms are paneled in 
wood, with reflectances varying between 30 per cent 
and 45 per cent. The furniture is modern in design 
and all of it is either custom-built or built-in. 

The lighting plan for the living room 
principally for entertaining —- started with provi- 
sion for loeal lighting. Recessed downlights — 13 
of them — designed for projector or reflector lamps, 
provided a dramatic quality of lighting as well as 
high light output and controlled distribution. How- 
ever, this limited-area high-brightness pattern while 
highly dramatie was not comfortable for times of 


used 


Figure 1. View through window illus- 
trates the dramatic effects attained 
by coordinating architecture, interior 
lesign and structural lighting in a 
modern house. It also emphasizes 
he need for skilled help and ad- 
vance planning in achieving these 
effects. 
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relaxation or for the visual uses of the room until 
supplemented by large-area lighted backgrounds to 
bring brightness ratios within comfortable limits. 
To ereate these visually-comfortable ratios in a 
mahogany-paneled room was the most challenging 
problem which, faced the lighting designer. 

As finally worked out, a total of 82 feet of in- 
built fluorescent lighting was used in this 20 ft x 
33 ft room. Two-thirds of this footage was incor- 
porated into a specially-designed combination cor- 
nice and cove placed over window areas to take 
advantage of the light-grey draperies and the ceil- 
ing to furnish large light-reflecting areas. 

This problem and the others described in the 
paper will be present to a greater or lesser degree 
in any home where structural lighting is planned. 
Such specialized lighting requires skilled lighting 
design consultation as well as: 

(1) Advance planning — before beginning of 

construction. 

Most of the general and some of the local lighting 
has to be specifically designed to fit the space and 
conform to the architecture of the house. Consulta- 


tion between architect, contractor, owner and light- 
ing designer will indicate minor — sometimes major 

changes in architectural design and construction 
detail. 

(2) Coordination of interior finishes with the 

lighting design. 

Particularly in rooms where critical seeing is 
done, the lighting designer must be allowed a voice 
in the decision on wall, ceiling and floor finishes 
not necessarily the colors, but the values. Reflection 
of light from these surfaces is always of importance 
in the comfort and effectiveness of the lighting re- 
sult, but it becomes vital in certain forms of built-in 
lighting. 

(3) A flexible budget 

The specialized equipment, precision workman- 
ship on custom-built luminaires and the careful 
supervision needed cannot be secured with a limited 
budget. It would be wiser not to attempt extensive 
structural lighting if these limitations are present. 


(Abstract of LES. 1952 Conference Paper No. 29) 
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vestions and 


on light sources 


The 1.E.S. Committee on Light Sources, under the chairmanship of E. H. 
Raddin, has prepared this listing of answers to frequently-asked questions. 
Readers are invited by the Committee to submit similar questions of 
general interest on light sources, to be considered for publication from 


Do higher pressures in mercury vapor lamps im- 
prove the quality of light? 


Discharges in higher pressures of mereury Va 
por lamps result in relatively more energy radiated 
in the visible spectrum and less in the ultraviolet 
The mereury lines broaden. Relatively more en 
ergy becomes concentrated in the continuous spec 


trum background. The eolor quality improves. 


What is the life expectancy of a fluorescent 
starter? 


The latest draft of the proposed A.S.A 
fieation for fluorescent starters calls for a life test 


S|} wel 


for the simple starter of 6000 starting cycles fol 
lowed by & hours of deactivated lamp operation 
Starters of the cut-out types are required to with 
stand S000 starting eveles as well as an endurance 
test of the cut-out mechanism 


What is meant by the efficiency of a light 
source? 


rhe efficieney of a light source is defined as the 


light output (lumens) delivered by the lamp, di 
led by the watts input to the lamp, and is gen- 
erally expressed in lumens per watt (LPW 
Where auxiliary equipment is required, the over- 
all efficieney is decreased by the power loss in the 


equipment 


What is the possibility of increasing the effi- 
ciency of incandescent filament lamps? 


Any big improvement is not probable unless a 
new filament material is discovered which is more 
suitable than tungsten. The efficiency could be im- 
proved by using krypton gas but for most lamps 
this is not economical 

The higher the filament temperature, the higher 
the efficiency and the shorter the life. To get sat- 


Questions and 


time to time. Questions may be sent in care of Society Headquarters. 


luswers on Light Sources 


isfactory lamp life it is necessary to operate the 
filaments at temperatures well below the melting 
point 

The maximum theoretical efficiency of a straight 
tungsten wire in vacuum at its melting point 
(3655K) is in the neighborhood of 53 lumens per 
watt. The highest efficiency commercially practical 
is in the order of 30 lumens per watt. This is ob- 
tained in some lamps designed for special applica- 
tions and they necessarily have short life. General 
service lamps are currently available at an efficien- 
cy of approximately 8 lumens per watt for the 10- 
watt lamps and increasing up to 22 lumens per watt 
for the 1500-watt lamps. 

See pages 8-5, 8-6, 8-7, 8-12, 8-13 and Tables 8-3 
and 8-7, 1.E.S. Lighting Handbook, Second Edition. 


What are the chances of further improvements 
in fluorescent lamp efficiencies? 


Very good. For the past ten years, there has been 
a steady improvement in both the brightness and 
lumen maintenance of fluorescent lamps. In 1946 a 
T12 white lamp of infinite length would have had 
an efficiency of 70 LPW. Today a similar lamp 
would have an efficiency of about 80 LPW. There is 
no theoretical reason why this is the ultimate which 
ean be obtained. Continuing improvements in phos- 
phors and lamp processing will undoubtedly permit 
lamps to be made consistently at much higher levels 
than those currently available. Improvements in 
lumen maintenance are also being obtained so that 
maintained brightness levels are higher and should 
continue to improve. Fluorescent lamps are cur- 
rently available at an efficiency of approximately 62 
lumens per watt for the 40-watt white lamps. When 
the wattage consumed by the ballast is added to the 
wattage of the lamp, the overall efficiency is in the 
order of 50 lumens per watt. 

See Tables 8-42, 8-43, 8-44 and 8-46, 1_E.S. Light- 
ing Handbook, Second Edition 


ILLUMINATING ENGINEERING 


4 
¢ 
: 
| 
i } 
he 
| 
F 
— 


A.LA. Pile No. 31/ 


INSTALLATION AT SAN DIEGO CITY CHEVROLET USED CAR LOT, SAN DIEGO, CALIFORNIA. 


Lighting a Used Car Lot 


| 
FT 


LIGHTING OBJECTIVE: To highlight auto- 
22 FT ABOVE GROUND 


mobiles to attract prospective customers and 
to facilitate adequate examination of the 


ears during evening sales hours. On Tor OF . 
FOR LIGHTING 


BILLBOARD 


GENERAL INFORMATION: This corner lot 


measures 99 x 100 feet. 


FLOODLIGHT POLE 


OF BUILDING 
ABOVE GROUND 


* 


OFFICE 
LIGHTING INSTALLATION: Smoot-Holman FLOODLIGHT POL 


1500-watt floodlights arranged as shown in SIGN. 
the plan view provide 25 footcandles general 
illumination. An additional 35 to 85 foot- ——® + SMOOT-HOLMAN “THE MASTER" iSOOW 


candles on the street side of the displayed — MOUNTED 22FT ABOVE 


ears is afforded by Stonco clusters of five 


GHTS MOUNTED ON TOP 


PAR-38 spotlamps. STONCO CLUSTER OF FIVE 20 
4FT FROM POLE AND IS FT ABOVE 
GROUND 


Plan View. 
Lighting data submitted by W. A. Alden, Westinghouse Electric Corp., Los Angeles, California as an illustration 
of good lighting practice and to aid in the design of similar installations. 
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Architecture and Lighting of Office Buildings 


For Today and Tomorrow 


T HAS been suggested that post-war office butld- 
| ine are merely air conditioned and fluorescent 

lighted throw-backs to the 1920's. And a casual 
observation of recent new landmarks like the 
United Nations Seeretariat with 5400 windows 
would indicate that today’s architects have little 
faith in the survival of artificial lighting. With the 
feeling that neither is the case, my curiosity 
prompted a little scrutiny of office buildings con 
structed since the war 

We, as illuminating engineers, are interested in 
the architectural factors affecting the lighting sys 
tem. To understand the architect’s and owner's 
viewpoints, however, we should also be familiar 
with the fundamental economies of office buildings 
If the strueture is to be owner occupied, the cost 


Westinghouse Fleets tory eveland. Obie 


Figure 1. The survey of new office buildings indicated a 
predominance of Troffer installations. The Farm Bureau 
Insurance Building in Columbus, Ohio, is typical of cur 
rent office lighting practice. Troffers are for two 40-watt 
lamps, louvers are shielded 30 degrees normal by 25 de 
grees parallel to the lamps. Spacing of rows of Troffers is 
© feet, ceiling height is 10 feet and illumination in-service 
is 50 footcandles. Desks are light gray. Inset shows how 
Troffers are supported by the Troffer flange which snaps 
into the ceiling T-bars 


SIs Office Buildings for Today and Tomorrow 


By W. H. KAHLER 


should be in line with comparable rental space but 
other factors may allow some variance. The Lever 
House in New York, for example, has been designed 
partly to house and partly to advertise the giant 
soap maker. Therefore, a somewhat higher initial 
cost can be justified for Lever House than if the 
owners had merely developed the site with the 
single purpose of maximum profit. Offices for ten- 
ant oecupancy are built primarily to realize a fair 
return on an investment which must be financially 
sound. With the inflated costs of construction one 
may first inquire if a new building can compete 
with existing space. The Field Building in Chicago 
costs 60¢ a cubie foot, for example, and today’s cost 
would be $1.50 or more. We soon realize that new 
space cannot compete on a price basis. New build- 
ings must rent for $5.00 or more per square foot 
against old buildings of $2.00 to $3.00. Therefore, 
new buildings must not only fulfill the fundamental 
requirements of a “roof overhead” but, to offset 
higher rentals, must offer extra items of appeal 
that are not available in older space. 

To obtain a representative picture of modern 
office buildings, the author studied more than 20 
buildings constructed sinee the war. Table I is a 
tabular summary of architectural data important 
to the illuminating engineer. 

Building Plan 

In the past, plans providing maximum office 
space within 25 or 30 feet of the windows have been 
advantageous. Many architects now agree, how- 
ever, that this advantage has been minimized by 
air conditioning and adequate artificial lighting. 
Such interior space in New York is now renting for 
$5.00 a square foot while a few years ago it was 
practically worthless. 

The most useful plan will allow maximum flexi- 
bility of office arrangement which has led to the use 
of dimension modules. The module may establish 
the fenestration pattern, column spacing, and lay- 
out of air conditioning outlets and lighting. Modules 
of 4 to 10 feet have been used but it seems the 4- to 
5-foot modules are preferred. The 4-foot fluores- 
cent lamps can be readily adapted to these shorter 
modules. 

Columns have always been a necessary evil because 
ENGINEERING 
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they restrict office furniture arrangement, lighting 
layouts, and partition locations. Architects are 
using various means of minimizing columns. At 
the Prudential Building in Los Angeles, one-third 
of the columns were eliminated by guing to a 25- x 
30-foot spacing. The Tishman Building in New 
York conceals slender columns in the face of the 
building and thus eliminates projecting columns on 
the inside and outside of the wall. One architec- 
tural firm has devised a new framing method that 
is designed to make columns and pipe combinations 
more compact. 

Space Planning 

New tenants, required to pay $5.00 to $8.00 per 
square foot, have a counter-attack on high costs by 
planning the utilization of floor space more care- 
fully. Office planning consultants are being re- 
tained by some tenants to make specific studies of 
departmental and individual office requirements. 
Also, new designs of office furniture such as the 
conference type desk make more efficient use of 
space. 

Movable partitions are being used more, to meet 
the flexibility requirement. A variety of good look- 
ing types of partitions in both metal and wood and 
in a variety of finishes are now available. 


Ceiling Heights 

As illuminating engineers we always ask “What 
is the ceiling height?” Fundamentally the architect 
is concerned with the floor to floor dimension which 
determines the height of the building, over-all cost, 
and in certain cases compliance with building codes. 
In post-war buildings we have noticed a trend to 
lower ceiling heights, partially as a cost reduction 
factor but mainly because ceilings are furred down 
to conceal the air conditioning ducts. Our survey 
indicates floor to floor heights of about 12 feet and 
ceiling heights of 9 to 10 feet. 


Fenestration 

The great areas of glass used in modern architec- 
ture certainly indicate that daylight has been given 
high priority. The strip windows typifying new 
office buildings are largely influenced by a desire 
to express a certain style, to provide daylight illu- 
mination and to give a view. 

We know as illuminating engineers, uncontrolled 
daylight may cause unbearable glare and architects 
also realize the inherent problems that accompany 
walls-of-glass construction. Even with double glaz- 
ing which controls conducted heat, radiant heat 
and sun glare are fundamental problems that must 
be controlled by some form of shading. Internal 
shades like venetian blinds or draperies are fre- 
quently used as indicated by our survey, Table I. 

A recent architectural trend is external shading 
in the form of horizontal or vertical louvers, fins, or 
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Pigure 2. As a direct opposite to Troffers, semi-direct 
lighting is gaining in acceptance for better quality of illu- 
mination. The nine-story Prudential Insurance Building 
in Los Angeles is lighted with two-lamp 40-watt semi- 
direct luminaires in continuous rows on 10-foot centers. 
Maintained illumination is 40 footcandles after four years’ 
service. This lighting serves also an advertising purpose 
as the outside rows on each floor are operated until] mid- 
night, giving the building a luminous effect. 


projecting canopies. These devices in general are 
more adaptable to southern climates which have 
more high angle sun. Thus, in Los Angeles, the 
Prudential building uses horizontal louvers and the 
Feneral Petroleum Building has vertical fins; and 
in Mobile the Waterman Steamship Building uses 
both horizontai and vertical shading. Under certain 
conditions, external sun shades are very practical 
but in many instances they are actually a very 
costly method of shading the top half of the win- 
dows. 


Environmental Control 


Really, the extra items that count most in these 
new buildings are the environmental factors that 
influence the health, comfort, efficiency and attitude 
of the occupants and therefore justify the dollar 
difference in new buildings 

Every building in our study was found to be air 
conditioned and include acoustic ceilings. These 
are indications of the importance of controlled 
environment. 


Decorating 

Insipid tan walls and dark green desks have 
given way to an array of exhilarating color combi- 
nations and light furniture. There is more use of 
high chroma paints. Harmonious contrasting colors 
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TABLE I. Architectural Characteristics of New Office Buildings. 


city Floor te Artificial Lighting 
Column and Module Natural Lighting Type of FI Approx 


BUILDING Ne of Fleer 
ARCHITECT Arrangement Windows Shading Luminaire ft-< 


Clear Horizontal Surface 35 
tiles Shades and Mounted 
Ven. Blinds 


Col 26° 2 24° 
Plush in outer walls 
Module 


Raton Rouge 
Fame silding 
Lathrop Douglass 
Col. apacing varies Clear Draperies Troffers 
No Module Dou ble 
(lass 


Heaton 

Jota Hancock Ine 
Orem & Ferguson 
20” Clear Puli down Troffers 


20’ «2 
No Module (lass Shades 240W 


Koster 

New Pngtand 

Tel & Tel Co 

‘ bus 0’ Clear Draperies Troffers 

Farm Bureea Ine (lass 240 W 

Henhbam, Rickards 

and Armstrong 

2’ Cal 20’ « 30’ Draperies Aluminum 

10° Parade Troffers 
Module 2/40 W 


Employers Ins 
fleorge Dahl 
ol. 22’ « 26 Probably Troffers Varies a« 
Republic Nat) Bank* 4 Facade Venetian 4° Slimline to tenant« 
Harrison and Bhods needs 


Abromov its 


Module 


Col 16° 18° Venetian Direct Indirect 
flush in Wall Blinds sa0ow 


Suspended 1° 


Facade Module 
Draperies Direct Indirect 
2&4 lamp 
Slimline 


& 


Col 24° 2 24° 
No Module 


Clear Vertical Troffers 
Glass Fins 140 W 
Primastic Lens 


30° Clear Horizontal Semi Indirect 
Glass Sun Shades 240W 
Draperies 


Neo Module 


22° « 36 Venetian Troffers 
Module Blinds 240W 


Venetian Direct Indirect 
Blinds 2/40 W 


21° 21° 
Module 


Venetian Troffers 
Blinds 2/40 W 
Prismatic Lens 


a” Modules 


Venetian Troffers 


Spacing 
Blinds 240W 


* Module 
absorbing 


Clear Venetian Shallow 


? x 
Module Glass Blinds Surface 
2/40 W 


Venetian Troffers** 
Blinds Two Lamp 
4’ & 6 Slimline 


Venetian Aluminum 
Blinds Troffer 
One T Slimline 


Venetian Semi-Indirect 
Blinds 4/96" T 


Clear Venetian Semi. Indirect 
Glass Blinds 2/96” T-12 
Slimline 
= ter , Col. spacing varies Clear Venetian Shallow 
let Nat'l Rank Modules (lass Blinds Surface 
Heat 240W 


Carson & Landin 
abeorbing 


40 W direct indirect supplying 40 footeandles bat most tenants are installing 


surface 


Office Budldinas for Today and Tomorrow—Kahler ILLUMINATING ENGINEERING 


4 
2 
“0 
so 
‘ 
40 
Kio Grande Nat ife 
State Auto Ins 
Loe Angeles Col 21's 21’ Yes 40 
; Hien Petr n Module 
Wurdeman & Her ket 
Lew Angeles 13° 9" 10 Col. 2 
at Vrudentia 
4 feman & Becket 
é N. Am. Life & Casualty No 
Lang & Raugland 
! Park Avenue on slab Ne Glass 
Kehna & Jacobs 
New Vork ‘ 12° 4” Col. 28° 20° ves Clear 
Lever House sand 28 x 90° Glass 
i Skidmore, Owings & Heat 
Merr absorbing 
Secretariat 
: 
Ilarrison and 
Abe ts 
Pittebargh ‘ 11" 9” Yes Clear 40 
Gateway Center Glass 
Feeers & Higgins 
Irw van 
ave 
17 Provides ‘ Cal spacing varies Yes Clear 50 
Providence Washing and (ilass ahs 
Per Craig & Shaw 
Pacific Gas & Electri Glass 
eike. 3 k 
35 
20 
*This fing under construction 
troffers or shallow units 


Figure 3. Planned environment is the 
key-note to the enthusiastic employee 
acceptance of these windowless offices 
in Chicago. Environmental factors em- 
ployed to meet the human requirements 
include: (1) Quality lighting — illumi- 
nation of about 75 footcandiles is sup- 
plied with semi-indirect luminaires with 
four 96T12 slimline lamps each; (2) 
fluorescent sunlamps give employees, in 
an eight-hour day, an equivalent of 15 
minutes in the summer sun; (3) inter- 
esting decorations and wall colors pro- 
vide cheerful surroundings; (4) acoustic 
ceilings minimize the noise level from 
business machines and conversations; 
and (5) air conditioning includes germ 
willing bactericidal! units in the air ducts. 


vive interest and variation to office areas that would 
otherwise be monotonous with a one-color scheme. 
Decorative wall papers in combination with painted 
walls are also used to give added interest and at- 
mosphere. 

Ceiling color is also claiming attention, particu- 
larly where direct recessed lighting is employed. 
The ceilings of Lever House in New York are beige 
acoustic tile. While we have generally recommended 
white ceilings for maximum reflection, there seems 
to be no reason why light colors with a reflection 
factor in the order of 60 per cent would not be 
satisfactory for direct lighting systems. 


Office Furniture 

For many years the Society has been recommend- 
ing higher reflectance finishes for office furniture 
for more comfortable seeing conditions. Now light 
colored furnishings are available in several colors 
with reflection factors in the order of 35 per cent. 
The recently completed Lever House is equipped 
with all new furniture of a warm beige color for 
the linoleum desk tops and enameled metal desks 
and file cabinets. 


Lighting in Today's Office Buildings 
Lighting in most of our newest office buildings 
shows evidence of careful planning on the basis of : 
Quantity of Light 
Brightness Control 
Architectural Fitness 
. Overall Economy of Operation 
It is important to note that practically all layouts 
have been planned for 30 to 50 footeandles which 
is in accord with I.E.S. Recommended Practice of 
Office Lighting. 
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Of equal importance is the definite trend toward 
better quality lighting. Again I.E.S. recommenda- 
tions are reflected in the limiting of luminaire 
brightness and the control of brightness ratios. 
Lighting methods have been as varied as architec- 
tural treatment and one cannot state that a certain 
method is best for all offices. The author has seen 
installations of troffers, direct-indirect luminaires, 
and semi-indirect equipment that are all acceptable 
from the standpoint of lighting quality and archi- 
tectural fitness. The luminaires and louverall ceil- 
ing applications today are confined to private offices 
and special areas rather than general office build 
ings. 

Direct Lighting 

Low ceilings have led to a predominance of re- 
cessed. troffers and direct shallow surface lumi- 
naires. But many of the previous shortcomings of 
direct lighting for offices have been minimized by 
better luminaire brightness control and by the use 
of light colored decorations and furnishings. Trof- 
fer brightness has been reduced by deeper louvers, 
aluminum reflectors or suitable lens panels. 


Direct-Indirect Lighting 

Ceiling heights of 9 to 10 feet, however, have by 
no means ruled out suspension luminaires. The 
problem with suspension equipment is to select the 
correct proportions of mounting height to ceiling 
height. Good appearance for suspended luminaires 
is not only dependent upon ceiling height but also 
upon room size. In large rooms higher mounting 
heights look better, while in small rooms lower 
mounting is architecturally acceptable. In a small 
office building in Des Moines, the ceiling is only 9 
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feet and direct-indirect luminaires are suspended 
on short stems. This job has a neat appearance and 
is producing acceptable lighting qualities 


Semi-indirect Lighting 

The trend for better quality has led to the use of 
semi-indirect fluorescent equipment in several large 
One good example is the Prudential 
This lighting problem 
was very carefully studied. Long before the build- 
ing was constructed, Prudential engineers set up 
large areas of direct, semi-direet and semi-indirect 
lighting at their headquarters offices in Newark, 


buildings 


Building in Los Angeles 


New Jersey. A careful analysis was made of illu- 
mination quality, economics, and worker accept- 
ance. The final choice was a semi-indirect fluores- 
cent system selected primarily because it produced 
the best lighting quality. In particular, annoying 
reflected glare from glossy record cards was pre- 
vented. This system has been so successful that the 
rudential engineers selected the same type of 
lighting for their Houston Building,.now being 
ompleted 


For Office Buildings of Tomorrow 


Planning for maximum worker efficiency has been 
mportant in recent years, Now the planning trend 
is toward environments for employee welfare and 
comfort, as well as for efficiency. Architect Owings 
expressed it well when he said “This environment 
should satisfy the animal comforts, for the eye, the 
ear, the body and we hope, the spirit.” 

| believe this planning for the human comforts 
is bringing architect, engineer and decorator closer 
together in their design ideas. More architects are 
now placing lighting as a foremost building com- 
ponent. Many lighting engineers are giving color 
and decoration a place in illumination design along 
with footeandles and footlamberts. Decorators and 
office layout specialists are gaining a greater ap 
preciation of brightness control for creating a 
pleasant and comfortable environment. This co 
operative thinking should bring to realization 
“planned visual environments.” 

Today we are in the 30- to 50-footeandle era but 
I feel that in 196XN we will find 100 footeandles in 
demand for new office buildings 

llowever, 100 footeandle installations must be 
accompanied by greater comfort and lower cost per 
footeandle. We have found “fixtures” very practi 
eal for the 30. te 50-footeandle era but it takes just 
too many fixtures to obtain 100 footeandles. There 
fore I feel that the 100-footeandle lighting will be 
done with large area luminaires in the form of 
luminous elements or completely luminous ceilings 


But, equipment designers will be called upon to 
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give even greater attention to control of brightness 
to prevent discomfort glare. Also, we must find 
ways of simplifying maintenance on large area 
luminaires. 

In the future several factors should reduce the 
cost per footcandle. 


1. Efficiency — I believe we will have more effi- 
cient fluorescent lamps and better lumen 
maintenance. Lighting elements such as lu- 
minous ceilings may be more efficient than 
present day luminaires which necessitate a 
sacrifice in efficiency to obtain good bright- 
ness control 

2. Maintenance — Now that air conditioning is a 
part of modern office buildings, we can expect 
better maintained lighting efficiency because 
there will be less dirt in the atmosphere. Out- 
side dirt will be excluded because windows 
will not be opened. Also we can expect im- 
provement in air cleaning methods 

3. Power Supply — As lighting loads increase, 
there is more justification for using higher 
utilization voltages for lighting which reduce 
wiring cost. We can expect higher utilization 
voltages for lighting in the larger office build- 
ings, a factor that will further the reduction 
in lighting cost per footcandle. 


With higher illumination values practical, we 
can expect less emphasis on the need for large 
window areas. I feel that an out-of-door view will 
continue to be important for most office buildings 
but fenestration can be designed for view and sun 
control rather than for illumination. Sun shading 
and heat control can be simplified and can be more 
economical. The architects’ problem will be to de- 
velop building features which have a pleasing style 
without great areas of clear glass. 

Where the out-of-door view is unattractive, win- 
dows in the work areas may be completely omitted. 
This would reduce air conditioning 15 to 30 per 
cent. It would permit greater flexibility in office 
plans because window glare would no longer limit 
furniture placement. It has been found that inter- 
esting decorative treatments, comfortable lighting 
and air conditioning can create a working environ- 
ment completely acceptable to office workers in 
buildings without windows 

Therefore, the architects’ big problem of today 
and tomorrow is to coordinate planned environment 
with good appearance. This coordination must be- 
gin when the structure is conceived. All of the 
elements must be integrated as functional parts of 
the whole body of the building. Architect and engi 
neer cooperation is an absolute “must” to develop 
designs to meet the human and economic require- 
ments for office buildings 
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INSTALLATION AT ELECTRIC SUPPLY CORPORATION, 701 WEST JACKSON BOULEVARD, CHICAGO. 


Louverall Lighting for a Large Office 


LIGHTING OBJECTIVE: To provide well distributed general illumination in an office area having an 


undesirable ceiling. 


GENERAL INFORMATION: This 6000 square foot area was formerly a warehouse. The ceiling, 


12! feet above the floor, is covered with beams, pipes, air conditioning ducts and a sprinkler 


system. Surface characteristics are as follows: 


desk tops grey 30% RF 
walls peach 50% RF 
dado old rose 40% RF 
eolumns 
top blond 65% RF 
bottom walnut 30% RF 
floor old rose and peach 35% RF 


INSTALLATION: Continuous rows of 30- and 40-watt 3500K white fluorescent lamps (Leader S-180 
HPF with type A reflectors) are installed on 4-foot centers 30 inches above molded polystyrene 
(Leader) louvers 114” x 144" x 1” high which provide 40-degree shielding. The louvers are 9 feet 
above the floor. 
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Louverall Lighting for a Large Office (continued) 


Figure 2. Installation detail. 


Illumination after six months’ operation was about 40 footeandles with the following bright- 
Hesses 


Louvers 
15° below horizontal 
30” below horizontal 
45° below horizontal 
Deak tops 
Wall 
near ceiling 
eye level 


Floor (average 


Lighting data submitted by Gerald M. Marks, Electric Supply Corporation, Chicago 


as an illustration of good lighting practice and to aid in the design of similar 
installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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Banana Classing— 
A Problem in Color 


By DUNCAN PRESTON 


HEN Milady buys bananas at her 
favorite market, the chances are 
she only sees the yellow jacket and 
her judgment of quality ends with her ap- 
praisal of the color, size and shape. She 
could hardly be expected to know about the 
tender care and highly technical processing 
necessary before this Prima Donna graces 
her table or finds its way into junior’s corn flakes. 

The banana differs from most fruit in that it is a 
living thing after it is picked and the manner of 
control of its life, after picking, has a great bearing 
on the taste and texture. Let’s follow it as it arrives 
on a rail siding at Badalament’s Banana Company, 
in Detroit. The business at Badalament’s has been 
handed down from father to sons. Many years of 
experience has been gained and great pride in their 
product has been instilled in every worker. No 
expense has been spared to insure proper handling 
and curing. 

The fruit arrives by rail on a siding next to the 
building where sliding doors open for easy access to 
the cars. Telescoping canopies are provided over 
the doors so workers and fruit are not exposed to 
the weather during unloading. The stalks, which 
weigh 60 to 100 pounds, are hung on hooks attached 
to a novel conveyor system which operates much 
like a toonerville trolley. The fruit can be switched 
and routed to every point in the plant. The fruit is 
conveyed to a processing room where it is hung 
preparatory to curing. There are eleven such rooms 
at the plant, each of which is capable of holding 
four carloads of bananas. These curing rooms are 
equipped with highly complicated automatie con- 
trols which can refrigerate, heat, or create any 
degree of humidity up to a pouring rain. Carefully 
controlled ventilation is also provided to carry off 
just the right amount of gas which is generated by 
the fruit as it ripens. When the bananas are ripe, 
which usually requires three to four days, the stalks 
are hooked on the conveyor again and are sent to 
the grading and packing room. The hands of 
bananas are cut from the stalks and placed on one 
ent of a belt conveyor which has sponge rubber 
pads to protect the easily bruised fruit. They then 
travel past a group of inspectors and packers where 
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they are selected and graded according to color and 
quality. Color of fruit selected is important in the 
grading operation. Several tests were made to 
determine the best illuminant to use in the lighting 
installation. Color of paint for the walls and ceil- 
ing was also very important. Shades of green, yel- 
low, and black had to be correctly analyzed. It is 
at this point we must see the banana in its true 
light to enable the skilled graders to pack and 
grade the fruit accurately according to color. 

Lighting recommendations for the grading area, 
which is 340 feet long, 21 feet wide, with no win- 
dows, included three rows of two 40-watt fluores- 
cent luminaires on 7-foot centers, to provide 50 
footeandles of illumination. For this installation, a 
luminaire providing a high upward component was 
recommended, which I felt would be necessary in 
such a long room to give the appearance of greater 
ceiling height, and create a more pleasing atmos- 
phere. Good self-maintenance was also a factor. 

The lamp recommended was the deluxe cool 
white, as tests showed the color perception under 
this lamp to be excellent. Incidentally, this was the 
first sizable installation of deluxe lamps in the 
Detroit area. 

The walls were painted in Sun Tone down to a 
three-foot dado of medium dark green. The ceilings 
were painted white. The fixtures are mounted on 
trolley duct which was used for the wiring medium 
as it provided a maximum of flexibility. 

Badalament, Inc. is truly a show place where 
efficiency and good appearance go hand in hand 
with good lighting. My thanks to Mr. Badalament 
for providing me an opportunity to work on a most 
interesting lighting job. 

This installation was a runner-up in the contest for “My Most 


Interesting Lighting Job” conducted by Michigan Section of I. E.S8 
AvTnor: Detroit Edison Company 
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Nominations for the Society's highest 


award the LES. Gold Medal—are now 
being considered by the Medal Award 
Committee Nominations for the award 
ire invited from all members closing 


for their receipt is January 1 
The LES 


purpes 
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ethent 


the 


which has conepicu 


miy furthered profession, art or 


In 
the 


knowledge of tlumimating engineering 
for the Award 
sled be 


indidates for the 


haking nominations 


owimg observed 


‘ 


points she 
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be members of the Society, nor citizens 


f the United States or Canada, and may 
! homimated at any time by any mem 
ber of the Society, by presenting to the 
‘renmeral Seeretary at Society He adquar 
ters the name of the individual whose 

omplishments in his field are deemed 


corthy of auch recognition, whether it be 


» im the field of engineering, design, ap 
‘ ef tlumination, opties, ophthalmology, 
ghting research, education, or adminis 


n and management 
In 
neidered for the 


candidate to be 


award of 


order for a 


given vear 


See list of Sustaining Members, 
pages 25A, 26A, 41A, 42A 
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LIGHTING NEWS OF CURRENT INTEREST 


1.E.S. Gold Medal Nominations Due January 1 


a letter requesting consideration of the 
proposed candidate shall be delivered at 
the General Office of the Society before 
January 1 of that year 

(3) Nominations and records on file in 
the General Office from previous years, as 
reviewed and referred to the next year's 
committee by the previous Medal Award 


given consideration 


Committee, will be 
along with any new nominations. 

The LE.S. Gold Medal, established in 
1944, accompanied by an appropriately 
engrossed certificate of award has been 
years to: George H. 
Stickney, Preston 8. Millar, E. C. Crit 
tenden, Matthew Luckiesh, Sir Clifford 
Paterson, Ward Harrison and William F. 
Little. Recipient of the award in 1952 ix 


H. H. Magdsick 


presented in past 


Flying Delegation Inaugurates 


So. Colorado and New Mexico Chapters 


It seems safe to say that never until 


LES 
separated geographically, received their 


now have two Chapters, widely 


Charters on the same day, from the same 


group of presiding officials. Although 
“”) miles apart, and in two different 
states, Southern Colorado Chapter in 


Pueblo, and New Mexico Chapter in Al 
buquerque were officially established with 
in a day's time, June 27, while the offi 
cers presenting the Charters were in their 
homes the same night 

First in the “double ceremony” was the 
Southern Colorado Chapter, the Society's 
th, Officers of the parent Rocky Moun 
Section, G. B. Buck, J. R. Ray 


tain 


CHARTER members of the Southern Colorado Chapter inaugurated June 27 at 
luncheon meeting in Pueblo. C. D. Bell, the new Chapter’s first Chairman holds 
the Charter. 
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and F. 
delegation 


Bischofberger formed a flying 
leaving Denver early in the 


morning of June 27, for luncheon cere 
in Pueblo. 
number of Rocky Mountain members saw 


them off at the airport. 


monies Early as it was, a 


At Pueblo, they were met by Charles D. 
Bell, Chairman of the Southern Colorado 
Chapter, and several other chapter mem 
bers. The Charter presentation, made by 
G. B. Buek, IT to Mr. Bell, was held at a 
luncheon meeting at the Minnequa Uni 
Club, with 31 
Included 
tions was the gift of a gavel from the 


versity charter members 


attending with the presenta 
next “youngest” chapter, Central Illinois, 
Peoria, Speakers at the luncheon were 
Mr. Buck and Mr. Bischofberger who ad 
dressed the group on the newness and 
magnitude of the science of illumination, 
and the history and aims of I.E.S. 


New Mexico 


Following the Pueblo program, the 
Southern Colorado members accompanied 
the to the airport, 
where they took off for Albuquerque. Mr. 
Bell from Pueblo, joined them for this 


trip 


Denver delegation 


In Albuquerque the officers were greeted 
by a group of New Mexico Chapter mem 
bers and taken for a tour of the city. 
The Charter program was held at a din 
her meeting attended by 29 charter mem 
of the New 


hers Mexico Chapter, and 


Continued on page 11A) 


ILLUMINATING 


ENGINEERING 


ral 

&§ 
= 

4 
4 

in 


FLYING delegation to Pueblo and 
Albuquerque to p LE.8S. Chapter 
charters. This group of Denver members 
were on hand at 7:30 in the morning to 
see the delegation off. Standing 1. to r. 
on pavement: Harry Schockett, Stan 
Neumann, Ed Goldman, J. A. Setter, 
Harold Rankin, Al Swanson, Bill Louns- 
berry, Don Dyrenforth, Dean Car- 
michael, Jim Walton. Standing 1. to r. 
on ramp: Jae Ray, G. B. “Jim” Buck, 
Joe Vivian, F. Bischofberger, Ruth 
Price, Stewardess, and Jack Painter, 
Pilot. 


SOUTHERN Colorado Chapter receives Charter. L. to r: ALBUQUERQUE group met J. R. Ray (right, on pavement), 

J. R. Ray, C. D. Bell, Chairman, G. B. Buck, II and F. and on ramp, C. D. Bell, G. B. Buck, II, and F. Bischofberger, 

Bischofberger. The three Rocky Mountain officers flew to fiying delegation officiating at New Mexico Chapter’s Charter 
Pueblo to make the presentation. presentation. 


NEW MEXICO Chapter receives Char. 
ter, from delegation in Albuquerque. 
L. to r.: Gerald Joseph, Albuquerque; 
Charles D. Bell, Southern Colorado 
Chapter Chairman; G. B. Buck, II, 
Rocky Mountain Section Chairman; 
Fred Dunn, Chairman of New Mexico 
Chapter; F. Bischofberger, incoming 
Rocky Mountain Chairman; and 8. 
Bozart, Jr., Albuquerque. 


Turn the page for 
Installations To See in St. Louis 
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Installations To See in the St. Louis Area 


Closs of Job Installation Address sting 


Reeessed incandescent together with atmosphere 


Women's Store tiarlands, Ine Clayton Area 


lighting. 


Lounge and Tenth Floor, Union Eleetrie Co Downtown St. Louis Laminous plastic ceiling and recessed incandes 


Room cent treatment. 


Conference 


Supermarket tettendorf's Clayton Area High level recessed incandescent with attractive 


cove lighting. 


Men's Appar Wolfs, Clothiers Downtown St. Louis Different fluorescent and incandescent on each 
floor. 


RLM 


Railroad Freight Missouri Pacifie Railway €o 123 Miller St High level incandescent, glass covered 
St. Louis units. Terminal covers five acres. 


Station 


Women's Store Kline's West Clayton Area Unusual treatment in cove and downlighting in 
modern taste 


\ : tiothie Church St. Francis Xavier Grand & Lindell High wattage recessed downlights in a 75 foot 
Bivds., St. Louis ceiling. 


School Ladue Elementary School Conway Rd Classrooms lighted with opaque metal bow! !u 
Ladue, Mo minaires. 


| Manufacturing Wagner Electric Corp., Brake Div Berkeley, Mo RLM fluorescent lighting on 480/277v, 3-phase, 
Plant 4-wire system. 
q ridge Lighting Phillips Petroleum Corp Cahokia, I. Bridge and barge dock lighting. 
Foundry Busch Sulzer Div., Norberg Mfg. Co, 33008, 2nd St Combination mereury incandescent high bay 
St. Louis illumination. 
tiolf driving Range F.C. Kruse 0750 Page Ave 56 enclosed floodlights providing good night 
St. Louis visibility. 
Florist Brix, Florist 4820 Natural Bridge Complete treatment of store using incandescent 
{ Rd., St. Louis and fluorescent. 
Liquor Store European Import Corp Clayton Area Champagne taste in lighting. 


2 lpartment Store Serugys Vandervoort and Barney Clayton Area Interesting star like illumination. 


Hotel Jefferson Hotel Downtown St. Louis Exciting shopping centers and entertainment 
areas. 


leowelry Store Jaceards Store Clayton Area Show window techniques applied to interior 
store displays. 


q Department Store Famous & Barr Clayton Area Interesting dramatic displays. 


Manufacturing Commerefl Matrix Co 1725 Olive St Unusual treatment of shop and office areas. 


St. Louis 


Appliance Union Electric Co FE. St. Louis, I. Complete louverall ceiling of large area display 


Soles Room floor. 


Hank United Bank & Trust Co Bway & Washington Incandescent and fluorescent, direct and indi 
Ave., St. Louis rect with cove lighting combined in this area. 

Office American Stove Co Kingshighway Blvd. Modern office building with entirely recessed in 
St. Louis eandescent and fluorescent throughout. 

Chureh St. Alphonsus ( Rock Church Grand Ave. Entirely recessed high wattage downlights in 
St. Louis gothic type church. 


Auditorium University City Hall University City Incandescent and fluorescent dramatic lighting- 
and (fics Mo. Recessed spotlighting in 28-foot dome. 


Sehools Ferguson Schools Ferguson, Mo. Plastic bow! luminaires in all classrooms in 
school district. 


Mee Groves Laboratories Clayton Area Modern office and plant which combine new 
fluorescent and incandescent techniques in 
every area. 


Library St. Louis County Library 6514 Natural Bridge Incandescent and fluorescent recessed lumi 
Rd., St. Louis naires. 


Louis Section, 1.E.S. 


Listing compiled by the St 
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HAVEN'T, YOU BEEN LOOKING FOR~ 
CLASSROOM LIGHTING SYSTEM” 
LEVEL OF VISUAL COMFORT?) 
WHICH PROVIDES A HIGH LEVEL OF VISUAL 
COST: Cow — only ETL Certified ballasts used 
4 9A 
SEPTEMBER 1952 
|. 


Sewmgs & Loon Company, Cleve 
tend, The moin office ond tree pri 
vate offices ore lighted by Wokefeld 
Ceilings, ncorporeting PLEXIGLAS diffuse 
ers Arctotects Dolton Delton Assoxciotes 
Clevelend. Wnstolled by Porter Blectric 
Comper, Clevelond Wotefeld Codings 
ere produced by The Wotefeld 
Brom Compery, Vermition, Otic. 


Lighting ... Air Diffusion... Sound Control... 
Combined in a Luminous Ceiling 


The Wakefield Ceiling shown above, with its corru- 
Prexicias diffusing panels, combines three 
unctions in a single installation. 


« Mounted wall to wall beneath fluorescent tubes, 
the acrylic plastic panels provide high level, low 
brightness, evenly diffused illumination. 


« Conditioned air from the space above the lumi- 
nous ceiling is delivered into the room through the 
openings at the edges of the corrugated im. 
The multiple openings insure an even distribution 
of air, with ainiiien of drafts on customers 
and employees. 


tanehan Detributer Crywal Claw & Plawes, Lid, 190 Queen's Quay at 
Jarves Street, Torente, Ontarve, Canada 

trademart. Reg Pat Of and ether principal countries in 

the Hemuphere 


e The simple framework for the PLexicLas also 
supports acoustical baffles which absorb sounds 
from the work area. 


This Wakefield method of combining air diffusion 
and sound control with the best in lighting— 
using acrylic plastic—can reduce 
building construction and operation costs. In 
addition there is the advantage of duct-free, 


fixture-free appearance. 


We will be glad to send you details about the 
installation shown above, and tell you how 
PLEXIGLAs may solve your lighting problem. 


COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


=, 
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( Continued from page 6A) 


again Mr. Buck and Mr. Bischofberger 
were the speakers. 

The Charter was accepted by Fred 
Dunn, Chairman of the New Mexico 
Chapter. 

This group too, received a gavel from 
the next youngest chapter—youngest in 
this case by only a few hours. The gavel, 
a gift from Southern Colorado, was pre 
sented by that Chapter’s Chairman, C. D. 
Bell. The gavel was constructed of cedar 
wood which came from the lintel above 
the door of the first jail in San Luis, 
Colorado, one of the state's earliest settle 
ments. Said Mr. Bell in his presentation, 
“It seems probable that some of the Old 
West's famous bad men .. . spent many 
hours gazing at this piece of wood, which 
will now go on in the service of mankind 
by calling to order the meetings of a 
group dedicated to the relieving of man’s 
burdens.” 


Tucson, Arizona 
Holds First 1.E.S. Meeting 


Before the new Arizona Chapter (char 
tered this year in Phoenix) had even 
completed its first year of operation, it 
was already sponsoring extension meet 
ings elsewhere in the state — of such pro 
portions as to suspicion the formation of 
still another I.E.S. Chapter. 

A full-seale program was held Satur 
day, June 14, at the Catalina Guest 
Lodge, Tucson, under the auspices of the 
Arizona Chapter. In addition to Tueson 
members in attendance, a large tarn-out 
from Phoenix and nearby points was or 
ganized by a temporary Transy rtation 
Chairman for the trip. The members met 
for a braised chicken dinner at the Tue 


NEW MEXICO Chapter Charter members gather for Charter presentation in 
Albuquerque, June 27, 1952. 


son hotel, and an opportunity of closer 
acquaintance. 

Highlight ef the program was a talk 
on “Newton's Spectrum Experiment and 
Color Mixing,” by Dr. Earle H. Warner, 
Professor of Physics and head of the 
Physies Department, University of Ari 
zona, Tucson. 


Committees Appointed for 
Southern Regional Conference 


Regional Conferences are more and 
more assuming the stature of national 
conventions. The same goes for their 
planning apparently, since months prior 
to the opening session, committees are 
already at work for the Southern Re. 


gional Conference scheduled for May 18 


R. M. Zabel, Chairman 


J. W. A. Bollong 
R. P. Brotzman 


R. 8. Bucher 


Errata 
The proposed American Standard Practice for Street and Highway Lighting 
appearing in the August 1952 issue of ILLUMINATING ENGINEERING was devel 
oped by the 1950-51 Committee on Street and Highway Lighting and not the 
1951-52 Committee as listed. The Committee involved is as follows: 
R. D. Wyatt, Vice-Chairman 
L. F. Heckman 
. W. Holden 
J. B. Browder R. M. Hoot 
H. F. Iigner 


C. H. Rex, Secretary 
H. W. Osborne 
K. M. Reid 
D. W. Rowten 
L. J. Sehrenk 


F. M. Carter 

W. H. Edman 
J.H. Fahey 

D. M. Finch 

G. K. Glass 

C. A. B. Halvorson 
G. K. Hardacre 
W. Earle Hawkins 
J.L. Hays 


. W. Izant 

. M. Johnson 

B. Karns 

. E. Korten 
Carl H. Lundell 
J. F. MeGough 
R. 8. Newhall 
J.J. Oberhausen 
O. P. Ortlieb 


T. J. Seburn 

W. A. Shaw 

R. E. Simpson 

R. G. Slauer 

R. M. Swetland 

G. A. Trosper 
Stuart R. Williams 
H. L. Wojcik 
J.W. Young 


and 19, 1953 at Sedgefield Inn, near 
Greensboro, North Carolina. 
CoChairmen A. L. Ducker, Jr., and 
J. H. Walsh, Jr., have announced that the 
Conference Executive Committee will con 
sist of the Regional V-P, R. Cecil Paslay, 
themselves as Co-Chairman, George E. 
Wilkinson as Secretary and D. Mack 
Woodside as Treasurer. Committees have 
been appointed as follows: 
Papers and Programs —- Roy A. Palmer and 
G. EB. Park, Co Chairmen 
Registration — J. Wesley Lewis 
Entertainment — Harry Phillips 
Finance — D. Mack Woodside 
Publicity — R. M. Johannessen 
Decorations'—— E. T. Green 
Transportation -—- Willis B. Harris 
The potential attendance at regional 
conferences is considerable. The seven 
Sections and Chapters comprising the 
Southern Region, for example, have some 
661 members. This includes Carolinas 
Chapter, Florida Chapter, Georgia See 
tion, Mississippi Chapter, New Orleans 
Section, Southeast Florida Chapter and 
Tennessee Valley Section. 


Lighting Fundamentals Course 
Starts This Month in N. Y. 


Enrollments are now being accepted 
for the New York Section’s Fundamentals 
of Illumination Course, scheduled Sep 
tember 29 through December 15, 1952. 
Sessions will be held weekly, on Monday 
evenings 6:30 to 8:00 at the conference 
room, 815, of the Consolidated Edison 
Co. of New York, 4 Irving Place, New 
York City. Tuition fee is $10.00 to L.E.S. 
members, $20.00 to all others. 

An especially comprehensive program 
has been arranged, to be presented by 


(Continued on page 14A) 
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THE Lead-La 
Ballast for 
Rapid Start Lamps 


at the some low temperoture should ether 
log lamp fari Elimmonon of increesed bellast 


checking 
When One Lamp Fails! 
The new Jeftersron Beollast continues te operate 


reduced meintenance rated lamp life end brit 
Nency ond greeter satistecton for veers of the 
new Raped Stert Lomps 


Small, Light Weight, Quiet, Powerful 

Heres @ lead-lag Bollest the seme size os 
i ent series sequence types. All the features of 

serves corcwits are combined with the odventages 


of the leed-leg type. This one new Jefferson 
Bolles! gives you rapid storting power tector 

aien, end independ temp cperatt 
Lew wert loss is in its unique design 
queet operating furnishes maximum lumens 
per wett, end provides posith rhag even 
et voltages os low os 106 volts 


eee 
Py. 
/ 
¢ 
| W JEFFERSON LEAD-LAG BALLASTS GIVE YOU THESE ADVANTAGES i 
Unlike serces operation Rickering or complete feilure 
ef one lamp hes ne effect on the other The good lamp 
the foulty lomp is net repleced for deys. the Jefferson 
Lemp is not effected or shortened in any wey — 
reperdiess of whether it is on the leod or lag side of 
for the 
Protects Good Lamp if one fails YES - ae 
mence end extra yeors of top ne Stroboscopic Correction YES 
and lighting economy The ovtetending 
edventoges of the leod-leg bellest design offers Small Sire—tight weight YES 
matically minimizes stroboscopic effects Out of 
phese current supplied te beth lamps by the 
Jefferson lead-lag Bollest together with longer 
leg phosphor lemp coatings provide the uitimete 
om even Ruorescent lighting This feature 1s espe- 
cially importent when Rapid Stert Lomps ere fi? 
used for industriel epphcations where rapidly 
rotating or moving mechinery may couse 
“strebe difficulties. 


NEW JEFFERSON 
RAPID START BALLAST 


CAT. NO. 254-601 


WEIGHT APPROX. POUNDS 


DIMENSIONS 
2%” HIGH—3'%" WIDE—CASE LENGTH 84,” 
MOUNTING 8% "x 2” 


JEFFERSON ELECTRIC COMPANY 
BELLWOOD - ILLINOIS 


CAT. NO. 254-601 
FOR TWO 40 WATT RAPID START LAMPS 
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entimeerd from pege LIA 


leading authorities on the various sub 
jeeta. The 12 seasions will include 
Theory 
humimation 
ent ond Electrix 


of Light 


Terme 


and Contrel 
Discharge 


Lampe and Ausiliaries 


fal Compatations 
(omputation and Maintenance 
Industrial Lighting 
Lighting for Selling 
Light for School and (Office 
of Lighting 


course will be L 
Fleetrie Co.; L 
k. W 
Products, Ine 

Elect ric 


(‘oordinators for the 
K. Anderson of General 
Lighting Products; 
Rleetric 


floren, 
W 
umd R 


orp 


Sylvania 


Zahour, Westinghouse 


Enrollment information may be ob 


Forster, Westinghous: 


Bloomfield, N. J 


tained from ¢ 


Kleetrie Corp 


Advance Plans Made for 
Great Lakes Regional Conference 


\ preliminary meeting outlining plans 
for the 10 


scheduled for Syracuse May 25 


tireat Lakes Regional Con 
ference, 
of the annual sum 


New York 


regional meeting's host next 


U6, was a feature 


mer outing of the Central 
Reetion, the 
«pring 

Regional Vice President “Les” Twiteh 
ell assisted in planning the long range 
activities necessary to a suceessful con 
ference 


A total of 07 members and guests also 


enjoyed golf, boating and games at the 
outing held June 13 at the Skaneateles 
Club. A dinner attended by 
resident Elect E. M. Strong climaxed 


the program 


ountry 


Officers elected to serve the Section for 
the coming year were introduced, and Dr. 
sented with a Certifieate of Appreciation 


Cottrell, retiring Chairman, was pre 


suitably framed 


C.B.S.-TV Features 

Lighting Lectures by Luckiesh 
light, 
and seeing, given by the country’s lead 
ing exponent of that subject, Dr. Matthew 


Luckiesh, was a feature of the television 


\ 30 minute lecture on Vision 


program, “Summer School,” July 30. In 
talk, Dr 
Luckiesh gave interesting demonstrations 


addition to his educational 
ranging from early oil lamps to the fire 
fly and modern fluorescentsa. 

“Summer School” is a popular daytime 
(3:30 p.m. E.D.S.T.) originat 
ing from WCAU TV, Philadelphia. 
Through the facilities of the entire C_.B.S 
network, it is seen in all parts of the 


program 


eountry 


Back Issues of |.E. Available 


Anyone interested in purchasing com 
plete sets of ILLUMINATING ENGINEFRING 
and its predecessor, Transactions of the 
IHuminating Engineering Society, from 
1930 to 1949, may write to Maxwell Lind, 


‘48 East S4th Street, New York 16, N. Y. 


CENTRAL New York Section's closing program featured a preliminary meeting 
on plans for the 1953 Great Lakes Regional Conference scheduled for Syracuse 


next May 25 and 26. 


Shown at dinner session are: B. H. Goodman, incoming 


Secretary; E. M. Strong, National 1.E.8. Pres.-Elect; C. L. Peckham, retiring 
Secretary; C. L. Cottrell, retiring Chairman; W. L. Lawrence, incoming Chairman 
of Central New York Section. 
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Four Groups of Winners Announced 
For Membership Campaign 


Results of the 1951.52 membership 
campaign have been tabulated and the 
winners announced, by R. G. Slauer, 
Chairman of the Membership Committee. 
This year, for the first time, a plan was 
used whereby Sections and Chapters com 
only with others of 


peted comparable 


size. Winners in the four groups and the 
per cent net increase in membership are 
as follows: 

(over 200 members) 

Northern California See 
10.9 per cent 

Southern California See 


7.8 per cent 


Grove I 
First prize 
tion 
Second prize 
tion 
Group IT (100-199 members) 
First prize——Twin City Section 
per cent 
Southwestern Section 
13.7 per cent 


Second prize 


Group ILE (50-100 members) 
Rocky Mountain Seetion 
40.2 per cent 
Second prize— British Columbia Section 
20.2 per cent 
Third prize— Rochester Section 
per cent 
Group IV (under 50 members) 
First prize— Arizona Chapter—S2.1 per 
cent 
Second prize 


First prize 


~11.1 


Oklahoma Chapter—41.5 
per cent 

The extra award is given in Group IIT 
since it contains the largest number of 
Sections and Chapters. The cash awards 
are: 

$30.00 
- $20.00 
~ $10.00 


First place in each group 
in each group 


Group ITT only 


Second place 
Third place 


Illumination of Korea's 
No-Man's-Land 


According to a release from the Army 
Home Town News Center, Kansas City, 
Mo., and a story mailed from Korea July 
15, 1952, Pvt. Raymond Conklin of 26 
Brooklyn Ave., Valley Stream, L. L., 
N. Y., is one of the men in Korea that 
the Communists would like most to elimi 
nate. 

He operates one of the 800-million 
candlepower searchlights that are used to 
illuminate no-man’s-land and prevent the 
enemy from staging surprise night at 
tacks. 

Within the past few weeks, two Com 
munist patrols have attempted to pene 
trate American lines and destroy the 
searchlights but both times 7th Division 
infantrymen threw them back. Commu 
nist artillery has tried to knock out the 


(Continued on page 17A) 
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uni-flow fivorescent troffers 


NOW you can specify recessed lighting that's years ahead 
of anything in the field. It’s miTCcHELL UNI-FLOW . . . completely new . . . 
dramatically different . . . easier to specify, easier to install, far superior 
in lighting efficiency. Architects, contractors, utility men and wholesalers 


say unanimously: “This is what we've wanted in recessed lighting! 


HERE’S EVERYTHING YOU NEED 
FOR SIMPLIFIED RECESSED LIGHTING 


EXCLUSIVE uni-hanger 
CUTS INSTALLATION ‘tex 


Here is a complete family 
of matching troffers in ev- 
ery useful length. Units 
are available in 2-foot, 4- 
foot, 5-foot, 6-foot, 8-foot 
or 10-foot lengths, in deep 
(10”) or shallow types. 


ait sust 4 EASY STEPS TO A 
PerFect uni-flow ONE MAN INSTALLATION 


Here is the widest selection 
of shielding equipment: 
choice of Metal Louver, 

tic Louver, Alba-Lite, 
Prismatic Glass, Unilens, 
Twinlens, Curved Lens, 
Fota-lite, Longitudinal 
Shields and Crosswise 
Baffles. 


2 Troffer shell (less ballasts, lamp- 


1 Uni- Hangers are roughly located 
in ceiling opening (no critical meas- 
uring required). Takes just min- 
utes, regardless of ceiling construc- 
tion. Saves hours of time on any 
job cuts installation costs sharply. 


3 Reflector-ballast-lampholder 
plate (the bulk of the total troffer 
weight) is attached to troffer shell 
by means of jack chains. Thus, 
there is no weight on the installer's 
hands when wiring. 


holders or reflectors) clamps to 
Uni-Hangers by means of special 
Uni-Liner clips (an easy one-man 
job). Simple screwdriver adjust- 
ment levels troffer properly. 


4 with wiring completed, 
ballast-lampholder assembly at- 
taches to troffer shell by means of 
exclusive “Perma-Latch” (no tools 
or extra loose parts required). Job 
is now ready for easy lamping. 


UNI-FLOW troffers offer a 
choice of 40-watt T-12 stan- 
dard or instant -start bi-pin 
lamps, 38-watt Slimline, 
54-watt Slimline, 75-watt 
Slimline, 40-watt T-17 low 
brightness, 85-watt Kryp- 
ton, 20-watt T-12 lamps. 


Troffers are available with 
1, 2 or 3 lamps (except 5-ft. 
and 10-ft. units with 1 or 2 
lamps only). One-lamp 
units are available in choice 
of Alzak or baked white 
enamel reflector; two and 
three lamp units with baked 
white enamel reflector. 


Only MITCHELL UMI-FLOW hes these time-saving, cost-cotting feuteres a 
ov eho MITCHELL MANUFACTURING COMPANY 


for the complete facts about MITCHELL UNI-FLOW 2525 WN. Clybourn Ave., Chicage 14, i. 
Address Dept. 3-J In Conada, Mitchell Mfg. Co, Lid, 14 Waterman Ave, Toronto 
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In lighting as in aircraft 
the maximum degree of performance 
begins on the engi "s board. An 
exceptional recognition 
of Globe's engineering is implicit 
in the selection of Globe fixtures 
to light Convair's recently opened 


Globe's UNG 503—96 trotters 
installed in this area 

result in an illumination 

level of 70 footcandles 


Convair's YB-60 all-jet heavy bomber 


(lote 


versatile UN mounting bracket 


engineered tor variety of adjustment 


Wing nuts move vertically an bra ket leg 


Globe, too, has 
behind its finished product 


2 
an g ing prog 


to integ g 


and development — 
all directed to achieve 
the maximum . 
the Nth Power. 


Centinvous runs of 
Globe's K402—96—430 
provide an 


overall illumination 
of 70 tootcandles. 


No matter what the spacing of stucs 
trom which stems are supported 
ilobe s sliding grnp hanger 


will move into correct hanging pasitan 


We will gladly send upon request 


‘omplete engineering details and lighting cate 


on Globe fiatures installed un 


Canvairs Engineering Develapment Center 


2121 South Main Street Los Angeles 7. Californie 
New York: 1710 Flushing Ave.. Brooklyn 
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lamps, but the nearest shell exploded 300 
yards away. 

“The reason that the Reds can’t elimi 
nate us,” Conklin explained, “is that they 
can't find us. The lights are so strong 
that it’s hard to tell where we are located 
They may think we're on the next hill 
when actually we're 10 miles away.” 

There is one other light in Conklin’s 
section, which is part of the 86th Engi 
neer Searchlight Company, The two lamps 
ean either beam directly onto the enemy 
or blanket an entire area by reflecting 
the beams off a layer of clouds. Range of 
the lights is 14 miles 


1.E.S. Panel Feature of 
A.1.E.E. Pacific Meeting 


One entire session of the Pacifie Gen 
eral Meeting of the American Institute 
of Electrical Engineers, held August 19 
to 22 in Phoenix, Arizona, was devoted 
to Lighting (1.E.8.) 
August 22 at the Westward Ho Hotel, 
LES. 


Whitnell, Chairman of 


The Friday session 


featured conference papers by 
members. J. D. 
the Arizona Chapter of LE.S., presided 
at the session. 

Papers presented at the lighting panel 
of the A.1L.E.E. program ineluded: 
“Lighting Yesterday and Tomorrow,” by 

Barney H. Hartley, Faleon Engineer 

ing, Phoenix, Ariz. 

“Engineering Aspects of Illumination,” 
by Benjamin 8. Benson, Jr.. Benjamin 

Electric Mfg. Co., Des Plaines, Ill 


Relief Sought for 
Critical Shortage of Engineers 


The “Engineering 
Manpower Spotlight” issued by the Na 


monthly bulletin 
tional Electrical Manufacturers Associa 
tion, to inform management about engi 
developments, has 
late, to the 


neering manpower 


given special attention of 
current shortage of engineers. 

Each issue of the “Spotlight” has high 
lighted one important aspect of the short 
age, or has discussed important related 
subjects, Copies of the bulletins may be 
supplied to management on request to 
N.E.M.A,, 155 East 44th St., New York 


City 


October 15 Deadline for 
Application to Fulbright Awards 


for Ful 
lecturing 


1953-1954 


awards for 


The 
bright 
and post-doctoral level research in Europe 


competition 


university 


and the near east was announced recent 
ly by the Conference Board of Associated 
Research Councils. Application forms and 
full be obtained from 


information may 
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LIGHTING CALENDAR 


Society Events 


September 8-12, 1952 — [!luminating Engi 


October 13-17, 1952 Fall General Meeting, 


neering Society, National Technical © 
Edgewater Beach Hotel, Chicago, I! 
October 9, 1952 
New York, N. ¥ 
December 11, 1952. Meeting of LES Coun 
cil, New York, N. ¥ 
March 23-24, 1953 
ference, Chateau Laurier, Ottawa, Ont 
tative 

April 12-14, 1953 - 
Conference, Hotel Baker 
tative) 

April 23-24, 1953— Pacific Northwest Regional 
Conference, Multonomah Hotel, Portland, Ore 
( Tentative) 

Week of May 6, 1953 
gional Conference, Minneapolis 
tive) 

May 14-15, 1953-—— East Central Regional 
Conference, Hotel Lord Baltimore, Baltimore, 
Md. (Tentative) 

May 18-19, 1953 Southern Regional Con 
ference, Sedgefield Inn, Greensboro, N. C 
(Tentative) 

May 25-86, 1953 —irest Lakes Regional 
Conference, Syracuse Hotel, Syracuse, N. ¥ 
Tentative) 


Meeting of 1.E S. Council, 


Canadian Regional Con 
(Ten 


Southwestern Regional 
Dallas, Texas 


Midwestern Re 
Mion. (Tenta 


Industry Events 


August 19-22, 1952 —— Pacific General Meet- 
ing. American Institute of Electrical Engineers, 
Phoenix, Ariz 


September 8-10, 1952 — American Standards 
Association's Third National Standardization 
Conference, Museum of Science and Industry, 
Chicago, Il 

September 8-11, 1952 - 
Engineers, Annual Meeting 
Chicago, 

September 8-11, 1952 Fall 
American Society of Mechanical 
Sheraton Hotel, Chicago, Il 
September 29- October 2, 1952 Annual 
Convention International Municipal Signal 
Association, Inc., Hotel Statler, Boston, Mass 
October 1-3, 1952--%th Annual Meeting, 
Canadian Electrical Manufacturers Associa 
tion, General Brock Hotel, Niagara Falls, Ont 
October 1-4, 1952 17th 
ence, International Association 
Leagues, Radisson Hotel, Minneapolis 
October 6-10, 1952 Annual 
National Electrical Contractors 
Hotel Morrison, Chicago, Il) 
October 7-9, 1952 
Restaurant Convention and 
more Hotel, Los Angeles, Calif 


Institute of Traffic 
Hotel Sherman, 


Meeting, The 
Engineers, 


Annual Confer 
of Electrical 
Minn 


Convention, 
Association 


Pacific Coast Regional 
Exposition, Bilt 


the Couneil’s Committee on International 


Exchange of Persons, 2101 Constitution 
Ave., Washington 25, D. C 

Fulbright awards, in the currency of 
the host country, are made to successful 
applicants for university lecturers, re 
search scholars and specialists and usu 
round trip transportation 


ally inelude: 


for the grantee; cost of living allowance ; 
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American Institute of Electrical Engineers. 
New Orleans, La 

October 20-21, 1952 — National Farm Ele 
trification Conference Hotel Statler, Detroit, 
Mich 


October 20-24, 1952. 40th National Safety 
Congress & Exposition of the National Safety 
Council, Chicago, Ill 

Movember 10-13, 1952 — Nationa! Electrical 
Manufacturers Association, Haddon Hall Hotel 
Atlantic City, N 

Movember 17-19, 1952 —- 89th National For 
eign Trade Convention, Waldorf-Astoria Hotel, 
New York, N. ¥ 


November 19, 1952 34th Annua) Meeting. 


American Standards Association, Waldorf 
Astoria Hotel, New York, N. ¥ 
November 30 - December 5, 1952 — Annua! 


Meeting, The American Society of Mechanical 
Engineers, Statler Hotel, New York, N. Y 
January 19-22, 1953 Plant Maintenance 
Show, Public Auditorium, Cleveland, Ohio 
January 19-23, 1953 Winter General Meet 
ing, Americam Institute of Electrical Engineers, 
New York, N. ¥ 

March 9-12, 1953 — National Electrical Man 
ufacturers Association, Edgewater Beach Hotel, 
Chicago, 

March 30-April 2, 1953 Annual 
Conference, Edison Electric Institute, 
water Beach Hotel, Chicago, 10 

Week of May 24, 1953 — 45th Annual Con 
vention, National Association of Electrical 
Distributors, Stevens Hotel, Chicago, I 

June 1-4, 1953 2ist Annual Convention 
Edison Electric Institute, Atlantic City, N. J 
June 29-July 3, 1953 Summer Genera! 
Meeting, American Institute of Electrical Engi 
neers, Atlantic City, N. J 

August 18-21, 1953 Pacific General Meet 
ing, American Institute of Electrical Engineers, 
Vancouver, B. ¢ 

September 21-26, 1953 —- 25th Jubilee Meet 
ing, International Association of Electrical In 
Edgewater Beach Hotel, Chicago, 10 
ber 23-25, 1953 Annual Meeting. 
Canadian Electrical Manefacturers Associa 
tion, General Brock Hotel, Niagara Falls, Ont., 
Canada 

October 19-23, 1953 — dist National Safety 
Congress & Exposition of the National Safety 
Council, Chicago, I 

Movember 9-12, 1953 — National Electrical 
Manufacturers Association, Haddon Hall Hotel 
Atlantic City, N. J 

January 18-22, 1954 Winter General Meet 
ing, American Institute of Electrical Engineers, 
New York, N. Y 

March 8-11, 1954 —- National Electrical Man 
ufacturers Association, Edgewater Beach Hotel, 
Chicago, Ill, 


Sales 
Edge 


spectors 


small supplemental allowance for travel 
and books. 
are all phases of engineering 


Among the subjects included 
The com 
petition is specifically for university lee 
turing and post-doctoral level research. 
Graduate students desiring to enroll for 
courses abroad or to pursue a directed 
program of studies at the pre-doctoral 


(Continued on page 214A) 
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Smoke test proves 
new lamp stays 


TESTED BY 
DIESEL SMOKE AND SOOT 
Diesel engines belch oily smoke 
into the air. That's why a diesel 
engine roundhouse was chosen to 
test a conventional lamp with re- 


DIMMED BY FILM 
The film from dirt, smoke 


and soot had lowered the 

light output of the conven — R-57. 
tional lamp and its reflector ore the test, the light output 
by 56% of the lamp in reflector, and the 


R-57 were measured in a photo- 
meter. After hanging for one 
month in the high bay of the 
roundhouse, they were returned 
to the Westinghouse laboratories 
for another photometric reading. 


STAYS BRIGHT 
The new Westinghouse R-57 
lamp, with its built-in re- 
flector, had lost only 15% of 
its light output! 


you CAN BE SURE...1F ITS 


Westinghouse 
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You know the need, the advantages of good lighting in 
your plant. To keep the light level high, lamps and their 
reflectors must be cleaned. This is costly. Now Westing- 


house solves both problems with its new R-57 lamp. Its 
built-in reflector is sealed against dirt, dust, and soot. 


The Westinghouse R-57 saves cleaning costs. And 
every time you replace an R-57, you add a new, silvery 
reflector to your installation. 


The Westinghouse R-57 550- or 800-watt comes with 
wide or narrow beam and will fit your standard sockets. 
And, it has a rated average life of 2000 hours! For more 
information, just mail coupon, or call your nearest Wes- 
tinghouse Lamp Sales Office. 


TUNE IN ON HISTORY! Only Westinghouse brings 
you complete coverage of political campaign over 
CBS television and radio. 


MORE THAN 
MEETS YOUR EYE 
by Sam Hibben 


LIGHT IS THE STAFF OF LIFE. Without 
sunlight, there would be no plant life, 
no food for animals. Light enab 
the green leaf to take carbon dioxide 
from the air and make plant tissue. 
The magic worker in all green plants 
is ‘ chlorophyll,’ (which means green 
leaf). It exists in a thin sitin around 
the earth--about fifty feet below the 
ocean's surface, to some three miles 
above it. Light and chlorophyll create 
the “bread” by which we all live, 
Strange, isn't it, 


that man has 
to 
make t chloro- 
phyll that ‘makes 
is own life 
possible 
LIGHT IS AS INVISIBLE AS THE WIND. What 
= see is not light, but 
ts that intercept 
= reflect light waves. 
And if objects did not 
break light down and send 
us portions of the spec- 
trum, we would not know 
color. Ever think about 
the peculiar structural differences 
that make the red rose petals reflect 
light so differently from the white 
ily, or the blue violet? 


BALANCING THE SPECTRUM. Mercury 
( lamps are very efficient 
sources of light. But they 
give a greenish light, and 
are often paired with in- 
candescents for color 
correction. Since the lat- 
ter do not last as long, 
the labor cost of replacing them lowers 
the economy of mercury lighting. To 
correct this, Westinghouse balanced 
the mercury spectrum. The ultra- 
violet, normally wasted on the inside 
of mercury lamps, was simply put to 
work, In the new Westinghouse 
1000-watt C-H12, and the 400-watt 
J-H1, the ultra-violet causes a » 
cial phosphor coating inside the bulb 
<4 fluoresce red. The light from the 
hor and the mercury vapor 
Biemd into a golden-white light of 
great efficiency. 


More next month 


WESTINGHOUSE LAMP DIVISION Pept. IE 
Bloomfield, New Jersey 

I'd like more information about the aew Westinghouse 550- 
and 800-watt K-57 lamps 


NAME | 
| 
ADDRESS | 


erry TONE 
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BUY NOW AND SAVE! 
WESTINGHOUSE 
FLUORESCENT LAMPS 
STILL COST YOU LESS 
THAN THEY DID 

IN 1940, YET BURN 
SEVEN TIMES LONGER! 
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STORIES 


OF ALL-BRITE 
FLUORESCENT 
LUMINAIRES 


ose 


another important move 
in western lighting 


When Tishman of New York selected lighting fixtures for these triple 
12-story modern office buildings at 3440 Wilshire Boulevard in 

Los Angeles, All-Brite Corsair luminaires were chosen for the 

entire job. High-quality, glare-free illumination is provided for 600,000 
5q. ft. of office space by these modern, efficient fixtures. This marks 
another outstanding advance by All-Brite in the cause of good lighting 
for Western building Architects: Claude Beelman and Herman Spackler; 
engineers. Brandow and Johnson; general contractor: C. L. Peck; 
electrical contractor: Fischbach and Moore. Al! are of Los Angeles. 


NEW ALL-BRITE CATALOG — AVAMABLE ON REQUEST 
TO ENGINEERS, ARCHITESTS, BUILDERS, PURCHASING AGENTS 


CORSAIR 


a distinguished luminaire 
fer imtertors 


Mighly versatile, features Corning Albalite side 
panels Die formed of heavy steel, finished in high- 
reflectance baked white ename! Available with 
Corning giass bottom pane!, or with new 35° 30° 
plastic louver Two, three and four lamp flvorescent 
and s\imiine models in a complete assortment 

of lengths, af! with same case width for 
flexioility and uniform appearance. 


TE FOR SPECIFICATIONS, PHOTOMETRIC 
DATA AND INSTALLATION DETAILS. 


san francisco: 3320 - 18TH STREET 
los angeles: 613 IMPERIAL STREET 
portland: 1318 S. W. FIRST AVE. 
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level should apply to their local Fulbright 
Adviser or directly to the Institute of 
International Education in New York 
City, N. Y. Applications for university 
lecturing and advanced research must be 
postmarked no later than October 15, 
1952. 

Ineluded in the competition are awards 
for Austria, Belgium and Luxembourg, 
Denmark, Egypt, France, Greece, Iraq, 
Italy, Netherlands, Norway, Turkey, 
United Kingdom and colonial dependen 
cies. A Fulbright Agreement has also re 
cently been signed with Japan, Pakistan 
and the Union of South Africa. 


Program Ideas for 
Incoming 1.E.S. Officers 


A more or less careful review of 1.E.S. 
Section and Chapter meeting programs 
versus post meeting reports as received 
at headquarters, indicates a certain trend 
of success, for some types of LE.S. pro 
grams. Programs which have met with 
favor, in terms of attendance, interest of 
the Press, and/or service to members or 
the industry seem to be: 1. “Road Shows” 
of national conference features. 2. Ex 
tension meetings organized by and held 
in towns other than Section headquarters. 
3. Clinics on specifie phases of lighting 
practice, organized in advance to attract 
non-members in related fields. 4. Joint 
meetings with other Sections or Chapters 
5. Joint meetings with LES. Commit 
tees. 6. New developments in the lighting 
field presented by an expert. 7. Eduea 
tion of the local membership in IES 
services. 

Projects which have met with special 
success have been: 1. Illumination courses 


Clinies and one-day or more Forums 


LE.S. PROJECT of the type meeting with special success was this Lighting 

Design Competition for Architectural Students conducted by Southern California 

Section in cooperation with A.I.A. Winners are here displayed in the windows of 
the main office of the Dept. of Water & Power, Los Angeles. 


on various phases of lighting. 3. Arehi 
tectural contests and other organized co 
operation with the architects’ groups. 4. 
Contests for interesting installations. 5. 
Young members’ night, featuring techni 
eal papers by younger local members, 
with prizes for those judged best. 6. 
Loeal papers committees for stimulating 
and reviewing papers for possible pubhi 
cation. 7. Study Clubs. 

Displays pointing up Society publica 
tions, I.E.S. services to Sustaining Mem 
bers, and benefits to members have been 
worthwhile projects in several Sections, 

A contributing factor toward the suc 
cess of either program or project seems 
to have been advance organization by an 
active committee chairman appointed 
specially to see the job through. 


Tentative Schedule—1.E.S. 


Canadian 


Southwestern 


Pacific Northwest 


Midwestern 


East Central 


Southern 


Great Lakes 


Chateau Laurier 
Ottawa, Ont. 


Hotel Baker 
Dallas, Tex. 


Multonomah Hotel 
Portland, Ore. 


Minneapolis, Minn. 


Hotel Lord Baltimore 
Baltimore, Md. 
Sedgefield Inn 


Greensboro, N. C. 


Syracuse Hotel 
Syracuse, N. Y. 


Regional Conferences, 1953 


Mareh 23-24 


April 12.14 


April 23.24 


May 78 


May 14.15 


May 18-19 


May 25.26 
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National Home Lamp 
Council Established 


Portable lamp manufacturers, repre 
senting the Chicago, Los Angeles, New 
York and Philadelphia locals of the 
Lamp and Shade Institute of America, 
have announced the formation of the Na 
tional Home Lamp Council) and the be 
ginning of an extensive public relations 
program for the industry, to be conducted 
by the Council. George H. Weiner, presi 
dent of Deena Products Company of Chi 
cago, is chairman of the National Home 
Lamp Council, which is endorsed by the 
Lamp and Shade Institute of America. 
Others on the board of directors of the 
new group are Ben Glassman of the Rem 
brandt Lamp Corp., Chieago; Fred Phil 
lips of the Stiffel Co., Chicago; Bernard 
Roberts of Modeline Co., Los Angeles; 
Sam Ruby of Argo Lamp Corp., Phila 
delphia; Al Sandel of Sandel Manufae 
turing Co., Chicago; and Morris Thau of 
Mutual Sunset, New York. 


Bibliography on Lighting 
Available from Headquarters Office 


A list of books, publications and peri 
odicals, compiled and kept up-to-date by 
the L.E.S. Committee on Lighting Eduea 
tion, is available from the Technical 
Department at I.E.8. headquarters office. 
Consisting of nine mimeographed sheets, 
this bibliography on light and lighting 
covers publications which muke a definite 
contribution to the field of illumination, 


(Continued on page 224) 
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grouped according to the subject matter 
which they represent 
These sections are (1 Lampe and 
Lighting, (2) Architecture and Lighting, 
1) Physics of Light (pties, (4) Color, 
Light, Eyesight and Health Related 
Peycho Physiological References, (6) 
Trade Papers and Professional Journals 


in both English and foreign languages 


IT SEEMS TO ME 


Rating Fluorescent Lamps in Volts? 


In the July insue of ILLUMINATING 
under the department, 
“Questions and Anewere on Light 
Sourees,” the answer to the question,” 
“Why Aren't Fluorescent Lamps Rated in 
Volts.” is very much in error since the 
ballast in no way determines the voltage 
of the lamp 

The voltage characteristic of the lamp 
is determined by the internal conditions 
in the lamp, such as type of carrier or 
filling gas, gas pressure, lamp shape, size, 
type of eleetrodes, how the lamp has been 
evacuated and cleaned up during the 
manufacturing process. In addition, they 
ure affected by external temperature, 
relative humidity and the distance of the 
lamp te the fixture or grounded conduc 
tor. Onee the lamps are conducting at a 
given current, a gaseous discharge de 
sign becomes essentially a constant volt 
age device 

To my knowledge lamps are rated in 
starting voltage both minimum and 
maximum in the ease of preheat lamp 
operating voltage, starting current, oper 
sting current and lamp wattage, and are 
covered in detail by proposed American 
Standard CTs 
Lamp manufacturers have agreed on 
the necessary open cirenit voltage for 
striking or starting a lamp that is suffi 
ciently high to insure consistent opera 
tion under all of the variable conditions 
This voltage can be considered as a maxi 
mum vollage necessary to start lam pes 
Similarly ballast manufacturers have 
greed to provide in ballasts this voltage 
minimum ballast voltage. In other 
words, what is a maximum voltage for the 
lamp manufacturer is a minimum voltage 
The 


the current of the lamp 


for the ballast manufacturer ballast 


also limit 


must 
at the value of current specified by the 
lamp manufacturer H. U. 
Preavdent, Sola Klectrw Chi 
cago, 


400, July MINaTING F 


ABOUT PEOPLE 


Warren B. Reese has been appointed 
General Sales Manager of the Macbeth 
Corporation and its subsidiaries, in New 
burgh, N. Y¥ 


Marvin V. Westrick has been ap 
pointed senior engineer for the Michigan 
sales division of Westinghouse Electric 
Corp., Lamp Division. Mr. Westrick will 
have headquarters in Detroit. 


for 


Officers have elected the 


National Association of Electric Dis- 


been 


tributors at their 44th annual conven- 
tion, George F. Hessler, vice president, 
(iraybar Eleetrie Co. Ine... New York, 
was elected as president. L. EB. Barrett, 
president of Barrett Electrical Supply 
Co, St. Louis, was elected vice-presi 
dent and chairman of the Apparatus 
ind Supply Division. Benjamin Gross, 
of Grows Dictributors, New York, was 
re-elected vice-president and chairman 


of the Appliance Division. 


Philip R. Blackburn has been ap 
pointed apparatus and supply manager 
for the Middle Atlantic District of 
Westinghouse Electric Supply with 
his headquarters in Philadelphia. He 
replaces Charles BR. Lee, who has re 


signed due to family health reasons, 


Edward L. Duggan has been name 
Distriet Sales Manager of Champion 
Lamp Works for the New York area, 
operating out of the New York City 
office at 420 Lexington Ave. 

L. F. Hickernell, chief engineer of 
the Anaconda Wire & Cable Co. has 


heen named chairman of the newly 


formed Committee on Technical Opera 
tions of the American Institute of Elee 
trical Engineers. The new committee 
will be coordinating agency for the 
association's five technical divisions. 


A. A. Jones has been re-elected to the 
post of secretary of the New York Dis 
trict Council of the American Society for 
Testing Materials. He has also been re 
elected secretary of the A.S.T.M. Com 
mittee on Wires for Electrical Conduec 
tora. 


BOOKS AND PAMPHLETS 


Books whose reviews are marked * are 
available for inspection at Head 
quarters Office, Technical Dept. 


*Color in Business, Science and Indus- 
try by Deane B. Judd, published by 
John Wiley and Sons, Inc., New York 
City, 1952; 410 5% x 9 inch pages, 106 
illustrations; $6.50. 

This book deals primarily with color 
inspection, measurement, and control. 
Even though much of the material is 
highly technical Dr. Judd has treated it 
in a down-to-earth manner most of which 
should be understandable to everyone 
seriously interested in color. Since color 
plays such an important role in the world 
of today this excellent first-of-its-kind 
volume should find a wide audience. 

Topies treated include an explanation 
of the eye, basic aspects of color, color 
matching, defective color vision, spectro 
photometry, colorimetry, reproduction of 


(Continued on page 47A 


GAVEL is presented by R. R. Lusk, retiring chairman of the Chicago Section to 


his successor, W. A. Weibel. J. R. Chambers, newly elected vice-chairman (extreme 


left) and A. P. Larson, incoming secretary, witness the ceremony. 
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With GUTH-LIGHT, students enjoy effortless vision. 
The reason: GUTH fixtures provide the right quantity and quolity 
of light... plenty of light, evenly distributed to give freedom 
from shadows and glare. 
The result: Normal vision is protected and lessons are easier. 

Students have more energy and better posture. 

Whether you have a kindergarten or college lighting problem, it 
will pay you to contact your GUTH resident engineer about GUTH 
Precision-Planned School Lighting . . . or write for our School Lighting 

Catalog 


“Patent Pending 
**@ and Potented, Aluminum Co. of America 


SEELUK* — a-ring, 
bottom for sil- 


open 

ver bow! lomps with 
heatproof Alzok 
Aluminum** 
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Acme Electric Corp. 


Cuba, N.Y J. A. Comstech 
Advance Electrical Supply So. 
2033 W. Madison, Chic . Lee Butter 


Alabama Power Co. 
Birmingham, Ala 


All Bright Electric Products Co. 


$917.25 N. Kedzie Ave.,Chicago 18, Ill. 
Max Kiewn 


George L. Morvis 


Aluminum Company of America 
Gulf Building, Pittsburgh 19, Pa. C. Braglio 
Amaigamated Electric Corp.. Ltd. 
384 Pape Ave., Toronto, Ont., Canada 

W. A. Dairymple 


American Concrete Corp. 
5092 N. Kimberly Ave., Chicago 30, Il. 
J. W. Lewis 


Fiuorescent Corp. 
N. Paulina St., Chicago 22, 1 
Wilham Rusnak 


American Steel G iron Works, 
Div. A. F. Anderson tron Works 
5801 S. Lowe Ave., Chicago 21, Ill 
Mahion Brown 


American Sterilizer Co. 
Erie, Pa. 
Electric Co. 


1701-1729 Wellington Ave., Chicago 15, Ml. 
Nils A. Tornblom 


Horace Wm. Alexander 


Arkansas Power G Light C 
Simmons Nationa! Bidg., "Pine Bluff, Ark. 
Max Sudduth 


The Art Metal Co. 
1814 E. 40th St., Cleveland 3, Ohio 
George Glatthar 


Atlantic City Electric Co. 
1600 Pacific Ave., Atlantic City, N. J. 
John B. Taylor 


M. B. Austin Co. 
1405 Shermer Ave., Northbrook, Ill. 
James M. Coilins 


Bausch G Lomb Optical Co. 

Rochester 2, N.Y. Arthur E. Neumer 
Benjamin Electric Mtg Co 

Des Plaines, I). Benjamin S. Benson 
Blue Ridge Class Corp 


P.O. Box 631, Kingsport, Tenn. James Herbert 
Board of Water and Electric Light Commissioners 
116 W. Ottawa St., P.O. Box 570, Lansing 5, 

Mich. John D. Mainight 


Boston Edison Co. 
39 Boylston St., Boston 12, Mass. R. B. Brown, Jr. 


Branham, Mareck G Duepner, Inc. 
7020 Walker St., St. Louis Park, Minneapolis 16, 
Minn Cecil H. Branham 


Bright Light Reflector Co., Inc 
Fairfield & State, Bridgeport 5,Conn. &. J. Mott 
British Columbia Electric Rwy. Co., Ltd 
570 Dunsmuir %., Vancouver, B. C., Canada 

Walters 


Brockton Edison Co. 

36 Main St., Brockton 67, Mass. W. A. Forbush 
Edward F. Caldwell Co., Inc. 

101 Park Ave., New York 17,N.Y. £&. T. Caldwell 


SUSTAINING MEMBERS 


California Electric Power Co. 
P.O. Box 512, Riverside, Calif 


Robert W. Dowd 
Calpa Products Co 
4116 Chester Ave., Philadelphia 4, Pa 
Paul C. Calissi 
Cambridge Electric Light Co. 
46 Blackstone St., Cambridge 39, Mass. 
Reginald H. Bowman 


Canadian General Elec. Co., Ltd. 


212 King St., Toronto, Ont. R.M. Love 
Canadian Laco Lamps, Ltd. 
745 Guy St., Montreal, Que. J. Thomas 


Canadian Line Materials, Ltd. 
Postal Station H, Toronto 13, Ont., Canada 
L. BE. Messinger 


Central Hudson Cas and Elec. Corp. 


50 Market &t., Poughkeepsie, N.Y. H.E. Dexter 


Central Itlinois Light Co. 
516 Jefferson Ave. S., Peoria 2, Ill. 
W. J. Tometich 


Central Public Service Co. 


607 E. Adams St., Springfield, I. WF. Bolle 
Central Lowisiana Electric Co., inc. 

P.O. Box 1096, Lafayette, La. J. R. Gauger 
Central Maine Power Co. 

¥ Green S%t., Augusta, Maine Roland W. Hess 


Central Power G Light Co. 
P.O. Box 2121, Corpus Christi, Texas 
James M. Williams 


Champion Lamp Works Div. of Consolidated 
Electric Lamp Co. 
600 Broad St., Lynn, Mass. 


Cincinnati Cas G Electric Co. 
Fourth & Main Sts., Cincinnati 1, Ohio 
J. R. Hartman 


City of Burbank, California Public Service Dept. 
174 W. Magnolia Boulevard, Burbank, Calif. 
J. H. McCambridge 


City of Clendale Public Service Dept. 
119 N. Glendale Ave., Glendale 6, Calif. 
L. W. Grayson 


Ellery H. Raddin 


City of Riverside Electric Light Dept. 
P.O. Box 826, Riverside, Calif A.J. Kennedy 


City of Seattle, Dept. of Lighting—Puget Sound 


1015 Third Ave., Seattle 4, Wash. P. C. Spowert 
City of Tacoma, Light Division 
402 City Hall, Tacoma 2, Wash. Roy H. Weston 


The Cleveland Electric Illuminating Co. 
75 Public Square, Cleveland |, Ohio 


R.C. Hienton 
Clyde Porcelain Steel Corp. 
2211 Birdseye St., Clyde, Ohio WF. White 
Colonial Premier Corp. 
466 W. Superior St., Chicago 10, Ill. 

Richard Wes 


Columbia Electric G Mfg. Co. 


Box 2180, Spokane, Wash. Walter A. Toly 


Commercial Light Co. 
S41 W. Washington Bivd., Chicago, Il. 
Michael R. Fine 


Commonwealth Edison Co. 
72 W. Adams St., Chicago 990, Ill. 
Ralph G. Raymond 
Compco Corporation 
2251 W. St. Paul, Chicago 47, I). 
Lawrence H. Wrobel 


c Light G Power Co. 


(Note: Names of Official Rep 
appear in italics.) 
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Robert G. Ely 


P.O. Box 2010, Hartford |, Conn 


Consolidated Edison Co. of N. Y., Inc. 
4 Irving Place, New York 5, N.Y. C. Miller 
Consolidated Cas. Elec. Light G Power Co. of 
Baltimore 
100 W. Lexington St..Baltimore |, Md. 

M. C. Albritiain 


Consumers Power Co. 
212 Michigan Ave. W., Jackson, Mich. D. E. Karn 


Consumers Public Power Co. 


1452 25th Ave., Columbus, Nebr. W.H. Sinke 
Corning Class Works 
Corning, N.Y A.S. Tylor 
c 1c Co. 
5540 Southport Ave., Chicago 15, Ill. 

Leo W. Wiltz 
Coyne Electrical School, Inc. 
500 So. Paulina St., Chicago 7, Ill. John Hanan 


Crescent Electric Supply Co. 


765 lowa S&., Dubuque, lowa Titus B. Schmid 


Crouse -Hinds Co. 


Syracuse 1, N.Y. A. Hi. Clarke 
Crouse Hinds Co. of Canada, Ltd 
7 Labatt Ave., Toronto, Ont. F.R. Jeffery 


Curtis Lighting, Inc. 
6135 W. 65th St., Clearing Station, Chicago 38, 
Darwin Curtis 


Curtis Lighting of Canada, Ltd. 
195 Wicksteed Ave.,Leaside, Toronto 12, Ont. 
A. L. Wright 


Cutler Light Manufacturing Co. 
2026.28 N. 22d St., Philadelphia 21, Pa. 
Robert T. Cutler 


Dallas Power G Light Co. 
1506 Commerce St., Dallas 1, Texas W.G. Moore 


Day-Brite Lighting, Inc. 
5401 Bulwer St., St. Louis 7, Mo. 


The Dayton Power G Light Co. 
25 No. Main St., Dayton, Ohio 


Dazor Manufacturing Corp. 


D. J. Biller 


H.S. Nonneman 


4483 Duncan Ave., St. Louis 10, Mo. P.L. Read 
Delaware Power G Light Co. 
600 Market St., Wilmington 99, Del. 

W.A.F. Pyle 


Dept. of Water G Power, City of Los Angeles, 

Bur. of Power & Light 

Box 3669, Terminal Annex, 207 So. Broadway, 

Los Angelas 54, Calif Willam Peterson 


Detroit Edison Co. 


2000 Second Ave., Detroit 26, Mich. L. Tayler 


Detroit Eb ic iat 
627-628 Hotel Book Cadillac, Detroit 26, Mich. 
Carl J. Schoeniger 


Detroit Stee! Products Co. 
2250 E. Grand Bivd., Detroit 11, Mich. 
W. Clifton Randali 


E. |. duPont de Nemours G Co., Inc. 
(Fabrics G Finishes Div.) 


Wilmington 98, Del S. W. Quisenberry 
E. |. duPont de Nemours G Co., Inc. 
Polychemicals Dept. 
Wilmington 98, Del R.E. Leary 
Duquesne Light Co. 
455 Sixth Ave., Pittsburgh 19, Pa. G.W. Ousler 
Duray Fluorescent Mfg. Co. 
3552 N. Pulaski Rd., Chicago, IM. 

Ludwig Dannenberg 


Duro Test Corp. 
2321 Hudson Bivd., North Bergen, N. !. 
Jame: L. Cox 


Eastern Fixture Co., Inc. 
170 Vernon St., Boston 20, Mass 


(Continued on page 26A) 
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Continued from page 264 


Cast Sede Metal Stamping 
190) Elwabeth Linden. N. J 
MA. Kremer 


tbesce Services, lnc 


2 Rector & New York 6=.N Y Stone 
Efongee Electrical Supply Co 
049 W. Chicago Ave, Chicago Lee Mirws 


Electrical Information Publications inc 
70 N. Carroll Madwon, Wie. Johnson 


Electrical Testong Laboratories. inc 
& Bast End Ave. New Yorh 21.N_¥ 

WF. Little 
flectric Supply Corporation 
701 W. Jackson Bivd., Chicago 6, Il 

GM. Marks 
Electro Manutecturing Corp 
2000 W Fulton Chicago 12, 

Schoenbrod 


Chectrotier Mtg Company. Ltd 
5849 Bover Montreal, Que, Canada 
John lssenman 


flectron Corp 
5100 South Santa Fe, Littleton, Colo. 
Milt Hewner 


Englewood Electrical Supply Co 


5801.03 So. Halsted Chicago, Ill. Ray O'l cary 


Manutacturing Company 
Wo Monrer Chicago 6, 
Ben T mar 
Ever Brite Products Corp 
1629 Milwaukee Ave., Chicago 47, 
Jack Lifachult 
Fitchburg Cas G Electric Light Co 
537 Main Fitchburg, Mas 4.G. Neal 
Florida Power G Light Co 
Box 5100, Miami: 50, Fla 
Fluorescent Equipment G Mtg Co 
2570 Superior Ave., Cleveland 14, Ohic 
Leonard §. Freeman 


C.B Vuk 


Fluorescent Fixtures of Calif 
S820 San 10, Calif 
Ernst O. Anders 
fluores O Lite Co 
Evans Terminal, No. Broad St., Hillside, N. J 
Meyer H. Silverman 
The Fostoria Pressed Stee! Corp. 
Fostoria, Ohio 
A. Framburg Co 
$920.28 Carroll Ave , Chicago 24, Il! 
Staniey A Framburg 


Bates 


The france Mig. Co 
103925 Berea Rd., Cleveland 2, Ohio 
The Frankelite Co 
1425 Rockwell Ave. Cleveland 14, Ohio 
Dave Franke! 


J. Mayne 


Franklin Dengn Service, Division of 
Sateway Stores. inc 
+h & Jackson Su. P.O. Box 660, Oakland 4. Calif 
T. Rhinehart 
The Frint Corporation 
77.01 Bridge Plaza North, Long Island City, N.Y 
Theo. ]. Brasei, 


Fullerton Manufacturing Corp 
17 Chestnut South Norwalk, Coan 
la Fullerton 


Gallagher Brien Electric Co. inc 
915 W. North Ave., Cl.‘cago 22, 1 
Frank 4. Galagher 


Garden City Plating G Mtg Co 
1730 No. Ashland Ave Chicago 
G.G. Harney 


General Electric Co Apparatus Dept 
River Works, 920 Westera Awe, West Lenn, Maw 
4. F. 


General Electric Lamp Dept 


Nela Park, Cleveland 12. Ohio Willard C. Brown 


Ceneral Electric Supply Company 

A Divison of Cemerail Electric Distributing Corp 

1260 Reston Ave. Bredgeport Conn 
wwa~a 


Sustaining Members 


Conera! Lighting Products Co 
468 Frelinghuysen Newark 5,N.J 
Nathan H. Eglowstein 


Coneral Outdoor Advertiving Co. Inc. 

515 So. Loomis & .. Chicago, Ill. 

The Georgia Power Co. 

Electric Building, Atlanta |, Ga. 
Charles A. Collier 


Newios 


Crbson Manutacturing Co 
1919 Piedmont Circle N. E., Atlanta, Ga. 
R. R. Gibson 


Coll Class G Fiature Co 
Amber & Tioga Sts., Philadelphia 4, Pa. 
Cc. 


Cillinder Brothers, Inc. 
Erie & Liberty Su., Port Jervis, N.Y. 
Fletcher Gillinder 


Cleasom Tiebout Class Co 
59-50 54th St., Maspeth, N.Y. 
Marshall T. Gleason 


Clobe Lighting Products Co, Inc. 
1710 Flushing Avenue, Brooklyn 6, N.Y. 
Indor Rosenblatt 


Godfrey and Wing. Inc. 
2110 Superior Ave., Cleveland 14, Ohio 
Cc. G. Wing 


Colde Manufacturing Co 
1214 W. Madison, Chicago 7, £. W. Goldberg 


Grand Rapids Store Equip. Co 
1340 Monroe Ave., N. W.,Grand Rapids 2, Mich. 
Kenneth C. Weich 


Graybar Electric Co., Inc. 
420 Lexington Ave., New York 17, N.Y. 
Raymond C. Kinney 


Crayco Products 

$830 N. Kedzie Ave., Chicago, Il. 4. BE. Orelove 
Great Northern Mfg. Corp 

4221 W. Harrison St., Chicago 24, Tl. D.J. Epp 
Cuardian Light Company inc 

Lake St., Oak Park, WS. Ahely 
Gulf States Utilities Co. 

Box 2951, Beaumont, Texas Clarence Barron 


The Edwin F. Guth Co 
2615 Washington Ave., St. Louis 3, Mo. 
Fred E. Guth 


The Hankins Container Co 
$044 W. 106th St., Cleveland 11, Ohio 


Ray T. White 
Hartford Electric Light Co. 
266 Pear! St.. Hartford $,Conn. Victor Ouellette 
Harvstone Manufacturing Co 
E. 75th St., Chicago 19, A.M. Rishind 


Hawkins Electric Co. 
1447 Washington Bivd., Chicago 7,1. R. R. Hill 


Hendrickson - Heffernan Co. Inc 
45-17 Pearson St., Long Island City 1, N. Y. 
Joseph T. Manucia 


Holdentine Co 
2501 Scranton Rd., Cleveland 153, Ohio 
H. E. Ingraham 


Wholesale Electric Co. 
6820 Romaine St., Hollywood 34, Calif 
Edward Meyer 


Holophane Company inc 
S42 Madison Ave., New York 17,N.¥ 
H.L. Logan 


Home Light and Power Co 
810 Ninth St., Greeley, Colo. C. Gilbert Dressor 
House O-Lite Corporation 
2450 S. Ashland Ave., Chicago 8, Ill 

Jack R. Stone 


Houston Lighting G Power Co. 
P.O. Box 1700, Houston |, Texas 


Hub Electric Company 
2219 W. Grand Ave., Chicago 12, Il. 
1. M. Fixman 


WJ. 


Hubbard and C 
630! Butler Pittsburgh |, Pa 
C. C. Wayne, Jr 


Hydro- Electric Power Comm of Ont 
620 University Ave., Toronto, Ontario 


R.L. Hearn 

Hyland Electrical Supply Co. 
700 West Jackson Bivd., Chicago, Ill. J.A. Tits 
Power Co. 
1M East Main St., (L Box 51! B), Decatur 70, 
Ml. Alien Van Wyck 
IMuminating Engineering Co. 
2347 E. Nine Mile Road, Hazel Park, Mich. 

Bert C. Pretzer 
Interstate Power Company 
1000 Main Dubuque, ta. Brown 
lowa Electric Light & Power Co. 


Box 55!, Cedar Rapids, lowa Sutherland Dowr 


Cas G Electric Co. 
United Light Bidg., Davenport, lowa 
John M. Hollingsworth 


lowa Power and Light Co. 
512 Sixth Ave., Des Moines 5, lowa 
N. Bernard Gussett 


lowa Public Service Co., East Div. 
400 Commercia! St., Waterloo, lowa 
C. R. Wagoner 


lowa Public Service Co., Sioux City Division 
P.O. Box 778, Sioux City 4, lowa C. R. Tracy 


Jefferson Electric Co. 
Bellwood, Ill. 
Lighting Products Inc 


42 West Cermak Rd., Chicago, I) 
Charles Meyerson 


L. Mauerer 


Jersey Central Power G Light Co. 
501 Grand Ave., Asbury Park, N.J. D. J. Douglas 


Jolece Corporation 

2515 Baldwin St., St. Louls, Mo. George Ledbetter 
Jones Metal Products Co. 

West Lafayette, Ohio Boyer 
Joslyn Mfg. G Supply Co. 

3700 So. Morgan St., Chicago 9, I). JH. Fahey 


Kansas City Power G Light Co. 
P.O. Box 679, Kansas City 10, Mo. 
John M. Arthur, Jr 


Kansas Gas G Electric Co. 
P.O. Box 204, Wichita, Kans. 


The Kayline Company 
2480 E. 22d St., Cleveland 15,Ohio Eskins 


Kelso-Burnett Electric Co. 
223 W. Jackson Bivd., Chicago 6, Il). 
Sigmund A. Hollinger 


H.W. Hobson 


Kerrigan tron Works, Inc. 
1033 Herman St., Nashville,Tenn. Daniels 


tric 


ing Co. 
2228-36 E. Tioga St., Philadelphia M4, Pa. 
Leonard M. Siegei 


The Kirlin Company 
3435 E. Jefferson Ave., Detroit 7, Mich. 


Ivan Kirlin 
Kopp Class, Inc. 
Swissvale, Pa F.C. Ashe 
The La Salle ing Products, Inc. 


Lighting 
145 Seneca St., Buffalo 3, N.Y. 
Richard C. Piper, Jr. 


Leader Electric Manufacturing Corp. 
2500 N. Kedzie St., Chicago 18, Ill. 


The Leeds G Northrup Co. 
4901 Stenton Ave., Philadelphia 44, Pa. 


Walter Giass 


1. M. Stein 


Libbey-Owens-Ford Class Co., Plaskon Division 
2112-24 Sylvan Ave., Toledo, Ohio 

Dr. M. H. Bigelow 
Light Control! Company 
$217 Casitas Ave., Los Angeles 26, Calif. 

Stanicy E Lindahi 


Continued on page 414) 
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Wakefield 


Tote! Area 
Approximetety |.325 Severe Feet 
locoten 
Contra! Contre! Room of « 
Turmine Room 


Designed initio! iilumnotion Leve! 
95 teotcandies 


Designed Working 
lever 
55 te 60 feotcendies 


lemps Used 
72° and 96” 1-12 430 MA temps 


This is the central control room of the 
turbine room of a large midwestern 
manufacturer of electrical equipment. 
A Wakefield Ceiling provides virtually 
perfect’ seeing conditions for quick, 
accurate dial readings. Light is diffused 
so evenly through the corrugated 
Plexiglas “ceiling” that both direct 
and reflected glare are for all practical 
purposes non-existent. 

Not only is light controlled by this 
Wakefield Ceiling but sound and air 


diffusion as well. Suspended acoustical 
baffles furnish excellent sound absorp- 
tion; and conditioned air is delivered 
into the room through the multiple 
openings at the edges of the corrugated 
Plexiglas diffusers. The Wakefield 
“Three-Way” Ceiling is a revolution- 
ary development in environmental con- 
trol. For a detailed, illustrated booklet, 
complete with working drawings, 
write to The F. W. Wakefield Brass 
Company, Vermilion, Ohio. 


Over-ALL Lighting 
> 


7 
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“| Dialinstantly = 
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Consiting Engineers 
Licensed Installer 
Constructors, Inc. 
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ADV 


Large area lighe source, very shallow, 
highly stylized. 


Priced comparably to standard width 


fixtures. 
Shipped completely assembled in one 
carton, ready to install, installation costs 


reduced to minimum. 


Each louver removed separately for 
jiffy-quick cleaning. 


Can be surface, suspension, or recess 
mounted. 


Fixtures can be joined endwise or side- 


wise, or both, for large interesting 
panels of light. 


As a louveral system AREALUX is com- 
pletely self-contained, the first unit of 
its kind. 


Highly efficient when used individually 


or in various combinations. 


Perfect alignment is provided by in- 
genious hanger — and acces- 
sories with AREALUX. 


Completely wired with E.T.L. and U.L. 
ballasts. U.L. and 
1.B.E.W. A.F.L. Union Label. 


4 

* 
— 
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ie Note exclusive features of this new invention 7m 
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Architects and illuminating engineers, 
as you know from your own experience, 
have found that in large, massive in- 
teriors or in high ceiling areas, old- 
style standard narrow fixtures are far 
from satisfactory. 

The result is an ever-growing de- 
mand for panel, louverall, and grid 
lighting. Now, at last, LPI answers this 
demand with AREALUX—a new and 
original invention inspired by ideas 
submitted to us by a host of architects. 

LPI AREALUX is not only an excep- 
tionally handsome fixture. By simulat- 
ing with great fidelity the high qualities 
of natural daylight, it provides lighting 
that is ideal for working conditions in 
offices, stores and show rooms. 


LARGE AREA LUMINAIRES 


~~ 


New LOW in cleaning costs 


The AREALUX is 100% cleanable, as 
you will see in the two photographs 
below. 

The panels, after being easily un- 
hinged from the fixture, are then laid on 
the table face up, and then each louver 
comes out with fingertip pressure. 

The now-famous LUV-R-LOX in- 
vention makes possible this new LOW 
in cleaning costs. Think of it! The time 
needed for cleaning the entire AREA- 
LUX fixture is only 5 to 10 minutes— 
about 1/10 the time and effort of an 
old-style fixture of equal size! 

And you know how important it is 
to keep louver fixtures shining clean. 


LIGHTING PRODUCTS, Ine. 


SY 
WSS 


AREALUX 


Soiled, dusty, grimy fixtures often de- 
liver less than half their potential in 
foot candles. 


Write for FREE Catalogue — 


LPI's new deluxe 60-page catalogue— 
“New Ideas in Fluorescent Lighting’ — 
contains full information regarding the 
AREALUX, installation details, pheto- 
metric data, assembly instructions, full 
description of technical featufes. 
Graphically illustrated with ph@to- 
graphs and diagrams. Write on your 
letterhead for your FREE copy—now, 


Ask for Catalogue No. 50-C, 


For information on other LPI fixtures, 
see our Catalogue in Sweet's File 
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A new circular incandescent lighting 
form in close to the ceiling band units. 
Provides light to the ceiling with uniform 
surface brightness for visual efficiency. 


P 


tHE ART METAL company 


CLEVELAND 3, OHIO 


Manufacturers of Engineered Incandescent Lighting 
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” NEW LEAD-LAG SLIMLINE BALLAST 


¢ Small as a series ballast 
* Economical as a series ballast 


Compare size, weight, price and power loss to a series ballast—then add 
longer lamp life, better maintenance, positive stroboscopic correction. 
That's the new Westinghouse LEAD-LAG ballast now available for all 
slimline lamps. No more lamp replacement guesswork . . . full-rated lamp 
life... more satisfied slimline customers. Get the whole story. Send 
for B-5614, Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania, J-04315 


you can 6e SURE...i¢ irs 
Westinghouse 


LIGHTING DIVISION 


Edgewater Park, Cleveland, Ohio 
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now utilizing ELECTRO SILV-A-KING 
as one of their most important basic 


ence... -and,cn extensive, nation-wide network 


pose. designed to achieve 
clency and incorporat 


and outdoor use for 
aed commercial open 
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models im al) sizes af lay rid tart 
engineers offers new, important assistance in 
= “planning and supply for every type of job. 
insure rapid, economical delivery: throughout 
 tions! Contact your local ELECTRO SILV-A- 
able lights. elime | in all Principal Cities” 


Stop 


WITH WATCH DOG NO-BLINK 
FLUORESCENT STARTERS 


©@ Watch Dog* starters stop blinking by 
automatically turning off a failing fluores- 


cent lamp. 


@ Watch Dog starters keep the lamp off un- 
til the red reset button is pushed when new 
lamp is installed. No recurring blinking 
every time lights are turned on. 


@ Watch Dog no-blink starters outlast ordi- 


nary starters by as much as 10 to 1. With 
Watch Dog starters, ballasts last longer, too. 


Reqgiatered Trade-mark General Eleet re Company 


Nothing creates dissatisfaction with a fluorescent fixture like a blinking rodney wg nena 
vse 


lamp. Yow are the one who can prevent this. For the luminaires or installa- Dog no-blink storter with 
tions that you design, specify General Electric Watch Dog no-blink starters. ee ae 

; By insisting on Watch Dog starters, you also help your client make an 
important saving in maintenance by cutting replacement costs of both start- 
ers and ballasts. More than 40 million Watch Dog starters have been sold 
to date. Construction Materials Division, General Electric Company, Bridge- 
port 2, Connecticut. 


f and reve is the 
fe CAR pul fou cenfulence 
buy flvore: fix 
tures. i gvoran the 
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where sustained 


MORRISON STEEL PRODUCTS, INC. 
Buffalo, 


~ 


Architect 
Morton G. Wolfe 
Buffalo, N. Y. 


Distributor 

General Electric Supply 
Corporation 

Buffalo, N. Y 


Electrical Contractor 
Truscott Electric Co., Inc 
Buffalo, N. Y. 


(Right) New drafting and engineering room 

lighted with Gorcy No. Si-5050 “Visualier’ 
with closed top, 2-lomp 96 in, 430 mo. First 
row spaced | f. 6 in. from wall, and intermedi- 
ote rows spaced 4 W. 5 in. oc, producing 95 
FC maintained. 10 @ height floor 


Garcy SLN-5050 

“Visualier™ 

for two slim- 

line lamps . . . also available in 4 ft 

units for fluorescent or slimline 

lamps, individual mounting or continuous 

runs. Four-lamp matching fixtures also available. 


GARCY’S “VISUALIER” minimizes visual fatigue 


° Comparison proves it! Garcy’s Visualier excels in creating the conditions required 

YOU ARE for sustained good seeing . . . efficient light utilization, uniform light distribution, 
CORDIALLY INVITED adequate shielding and low surface brightness. Of equal importance, high level 
lighting efficiency can be readily maintained. The large louver cells are easily 
cleaned from the floor with a brush or vacuum. All-metal construction means no 


vou are meeting oe breakage or warping. Detailed literature and E.T.L. data sent on request. 
Chicago this month. 


to visit Garcy when 


GARDEN CITY PLATING & MFG. CO. 
1760 N. Ashland Ave., Chicago 22, ILL. New Garcy Lighting 
Equipment Catalog 
Now Avadable 
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LENS 
PANELS 


CORNING “Lightweight” 
Curved Lens Panel is o single 
piece unit. Open ond closed 
end ponels ore stocked in o 
ronge of sizes. Special dimen- 
sions on request. 
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CORNING 


CORNING GLASS WORKS 
CORNING, NEW YORK 


meant ix Glass 


Put the right light 
where it is needed 


Here's how you can give your customers smooth, evenly distributed 
light with carefully controlled brightness. New Corning Lens Panels 
with Fresnel design lenses eliminate shadow and glare—direct light 
where it is needed. 

Light in weight and casy to handle, Corning Lens Panels are made 
in long lengths, making possible attractive, continuous runs with a 
minimum of unsightly butts and light leakage. Their light weight 
also keeps shipping, fixture, and installation costs low. What's more, 
these lens panels are non-color selective. They transmit true color from 
the light source, showing off merchandise or putting employees in 
natural surroundings where they look better and feel better. 

Corning Lens Panels are available in two different types: Light- 
weight Flat, in the Unilens and Twinlens patterns, and Lightweight 
Curved. Get the facts on this highly efficient engineered lighting 
glassware and what it can do for you. Mail the coupon today. 


CORNING UNILENS Penel, for use 
with one or two filvorescent tubes. 
Single lens directs light where desired, 
while brightness of edges is controtied. 


CORNING GLASS WORKS, Dept. 1£-9, Corning, N. Y. 
| Please send me your Catolog 1S-32 “Corning Glosswore for 
| Fluorescent Lighting.” 
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New G-E fluorescent lamp 
Starts fast, needs starte 


HE triple coil filament developed by General Electric, and shown greatly 

magnified above, now makes possible another great new fluorescent 
lamp! It's the G-E RAPID START fluorescent lamp. Combined with General 
Flectric’s new RAPID START ballast, it starts with quick 1-2 action. There's 
no starter needed, so maintenance is easier, costs less. Flicker is eliminated. 
Hum is reduced to a minimum. 


G-E RAPID START fluorescent lamps will be available soon. This newest devel- 
opment of General Electric research is another reason why you can expect 
the best value from G-F fluorescent lamps. 


You can put your confidence in— 


GENERAL ELECTRIC 
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here it is! 


A COMPLETELY NEW APPROACH TO 
OVERALL LIGHTING... 


i | | m i ati 0 


NOW .. . advanced design fulfills all the possibilities 
and benefits promised by overall lighting! Smithcreft Area 


Send now for fur- 
ther information 
on Smitheraft 
Area Illumination. 
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Illumination is a complete fluorescent lighting system free 
from all the limitations and mechanical difficulties of pre- 
vious attempts, yet it is not “custom built” to each instal- 
lation. Skillfully engineered with unbelievable simplicity, 
Smithcraft Area Illumination when installed becomes a 
lighting “fixture” of limitless dimensions, shapes and pat- 
terns with unrestricted selection of shielding media and 
varied intensities within the system. For those who plan, 
recommend and install, here is an important new tool and 
business-producer; for the user, Smithcraft Area Illumina- 
tion opens up exciting new possibilities for effect combined 
with illumination of unequalied quality. 


To the architect, Smithcraft Area Illumination presents a new opportunity for 
freedom of expression in the integrating of lighting interiors within interior design 
Here is freedom of choice with no restrictions as to size, pattern, intensity, shield 


ing, and periphery. 


Engineers can now specify and get any required level! of intensity. Or different 
intensities for different sections of an installation may be recommended to permif 
optimum usage of store or office areas. Alternating light, rows of lighting, of 
banks of lighting are possible because of flexibility of switching and a specially 
designed wiring system. 


Ease and economy of installation are truly amazing! Smithcraft Area Illumination 
is actually installed in far less time than any combination of ceiling and illumination 
currently available. No careful dimensioning is required and no special tools, 
rules, or gadgets. From the time the hangers are in position on the ceiling to the 
finished installation, only a water level and small screwdriver are required. 


For those who own buildings and businesses of many kinds, Smitheraft Aree 
Mumination is « profitable and practical investment. Versatile and adaptable, 
here is highest quality illumination combined with appearance and effect that 
sells and produces. Its ease of maintenance and adaptability to future plans and 
developments are factors that interest any businessman. Yet, its initial cost is 
comparable to that of a suspended ceiling and troffer system. 
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We feel sure you want to 
have as soon as possible 
your own personal IES 
member copy of the... . 


New Second Edition 


IES 
LIGHTING 


HANDBOOK 


Check the Handbook’s value to you, look over the 
@ 987 pages . . . beautiful maroon binding @ 655 photos, drawings, lighting tables, charts 
@ 18 technical reference and application sections @ Complete index fully cross-referenced for quick 


@ Complete appendices furnishing all kinds of and easy use 
data you use regularly @ Manufacturers’ product section 


A brand new library copy of the Handbook has been sent to the Chairman of every 1.E.S. Section and Chapter. 
Every Society member has the opportunity to fully examine the new volume . . . to handle it . . . to check over the sec- 
tions of particular value to him. Now you can see for yourself how readable and useful is this new book; how much 


improved are the new larger photographs on finer quality paper. 


The Second Edition, IES LIGHTING HANDBOOK cannot be matched for its thorough, authoritative information 
on all phases of lighting art and application. For anyone to whom lighting is the whole or part of the daily work, the 


new Handbook is an extremely valuable working tool. 
Price only $5.50 for one copy to |.E.S. members, if you have not already ordered at the pre-publication price. 


To— ILLUMINATING ENGINEERING SOCIETY 
1860 Broadway, New York 23, N. Y. 


Send me promptly my member copy of the new IES LIGHTING HANDBOOK at the special 
member price for one copy at $5.50, saving me $2.50 over the regular $8.00 price. 


Order Now— 


Over half the first print- 
ing of the new IES LIGHT- 
ING HANDBOOK has al- 
ready been ordered. We 
believe seeing the book 
will stimulate sales of 
others. Better order your 


copy now! 


My check [money order) enclosed. Bill me. 


Please Print 


Company 


4 Use Coupon 


NOTE. If you care te send along payment with this order and so save the Society beok- 
keeping expense, your courtesy will be wncerely appreciated. 
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Silvray SKYLIKE lighting offers advantages 
found in no other system, yet uses only silvered- 
bowl incandescent lamps, 

Designed along modular concepts for recessed 
or semi-recessed use, SKYLIKE fixtures may also 
be surface-mounted in old or remodeled interiors 
without sacrifice in lighting quality. 

Silvray SKYLIKE units are amazingly economi- 


Here's real proof of SKYLIKE efficiency . . . unre- 
touched photographs demonstrate the versa- 
tility of the SKYLIKE louvered incandescent 
lighting system. In each case, the only light 


Photo by Milton Mann Studios 


A unique SKYLIKE application is pictured here in the showroom of Irving 
A. Belking Furs in San Francisco, California. 

Notice how architect Bernard J. Saboroft’s gridwork of 1 x 6 pine serves 
to hide the unsightly high ceiling, os well as to support the patterned 
group of recessed Silvray SKYLIKE units. Low brightness levels and 90° 
shielding provide an extremely satisfactory result. 


Send for complete SKYLIKE information. A com- 
prehensive booklet describing the SKYLIKE system is 


Skylike blends 2 types 
of lighting units 


1. the soft, indirect light of sil- 
vered-bow! incandescent lamps. 


2. the sleek, modern look of 
fluorescent-\ype troffers. 


cal in initial cost — only 14 to 14 as much as other 
equipment delivering comparable results. Ease of — 
maintenance permits similar savings — units can 
be relamped from the floor and require only an 
occasional cleaning with a damp cloth. 

SKYLIKE fixtures fit 24” x 24” ceiling tile... 
are light in weight, easy-to-handle, and require 
only minimum framing support. 


source used was that of the SKYLIKE units — 
note the soft, even distribution of light .. . the 
complete absence of glare, harsh shadows, and 
sharp light cut-off lines. 


Selected for worm color and ease of installation, surface-mounted 
SKYLIKE units replaced out-moded globe-type units in the remodernization 
of the Levy Brothers Store in Elizabeth, N. J. 

Variable lomp sizes — from 150 to 500 watts — permit day-to-day 
changes in lighting intensities. Units can also be converted for accent 
or directional lighting by use of a semi-silvered lamp and accessory. 


9 ALWAYS 
the best in hghtng 


yours for the asking. To get your copy, write Skylike 
Lighting, Inc., 101 West Main Street, Bound Brook, N. J. 


SKYLIKE LIGHTING, INC. is a Silvray-associated company 
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THE BEAUTIFUL 
NEW ILLUMINATED CEILING 


e Wilson “Luve-Tile” presents to engineers and design-conscious 
people the practical tool to ideal lighting. The basic unit consists 
of a one foot square louvered panel, moulded from Monsanto 
styrene plastic. Each panel weighs 13 ounces and contains 25 
cubes which provide 45° lengthwise and crosswise shielding. 
Luve-Tile ceilings provide lower ceiling brightness, especially for 
higher intensities, from 50-foot candles up. 


Ye ee © Luve-Tile is available in white, pastel pink and blue and as 
the 


sr such a variety of interesting and practical coloured ceiling pat- 


ny, Og — ~~ terns are possible. A variation of the pattern effects may be 


Luve 


or channels are necessary obtained by the use of coloured lights. 


A simple hinging arrangement as illustrated provides easy 


maintenance. Dirt collection is less rapid or noticeable than 
with other types of luminous ceilings. Luve-Tile is rigid to 
handle, light in weight, and simple to remove and wash. 


For complete details and prices, write for illustrated catalogue. 


J. A. WILSON LIGHTING & DISPLAY INC. 


995 MAIN ST. — BUFFALO 3, N. Y. — Phone Grant 2135 
in Canada: 280 Lakeshore Road, Toronto 14, Ontario 


* “Lewe-Tite” modular 12” squares may be clipped 
together to form door sections 
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Sustaining Members 
(Continued from page 264 


tighting Products. Inc 
2259 W. Park Ave., Highland Park, 1)! 
D. E. Dunne 


Lightoler Co. 

1! East Séth St.. New York 16, N. Y. H. Stolinas 
Line Material Co., Division of McCraw Elecwic Co 
800 North 8th St.. Milwaukee 1, Wis, M.C. Harsh 


Litecontro! Corp. 
36 Pleasant %., Watertown 72, Mass 
Paul H. Lamson 


Lithonia Lighting Products Co., Inc. 
Lithonia, Georgia Robert ]. Freeman 


Lowssana Power G Light Co 
142 Delaronde St., Station “A,” New Orleans, La. 
C. L. Osterberger 


Luminator, Inc. 
120 N. Peoria %., Chicago 7, Il. 
Albert L. Arenberg 


T. R. Lyda Manufacturers Rep. 
30 E. Georgia %., Indianapolis, ind 


Lynn Gas Electric Co. 
90 Exchange St., Lynn, Mass. 


Macbeth Corp. 
P.O. Box 950, Newburgh, N.Y. Norman Macheth 


Maiden Electric Co. 
157 Pleasant St.. Malden, Mass. Donald S$. Bennett 


Markel Electric Products, inc. 
129-14d Seneca St., Buffalo 5, N.Y. 
Morrss L. Markel 


T. R. Lyda 


James A. Cool 


ing Co. 
2460 W. George St., Chicago, Il. Martin Schwert: 


La Cie Martineau Electrique Lte. 
24 rue du Roi, Quebec, Canada Henri Martineau 


Metalcraft Products Inc. 
Masher & Lippincott Sts., Philadelphia 33, Pa. 
Nathan Bloom 


Metal Window Institute 
Cheltenham, Pa. 
Metropolitan Edison Co. 
412 Washing MR 


George Hingston 


ding. Pa. 
T. O. McQuiston 


Metropolitan Electrical Supply Co. 
20 N. Jefferson St., Chicago 6, Ill 


Midwest Chandelier Co 
15th & Gentry Sts., No. Kansas City 16, Mo 
Sidney Lefhovits 


Fred Pedrigi 


The Miller Co. 

Meriden, Conn. 

98 Angelica St., St. Louis 7, Mo. 

Power Co. 

Gulfport, Miss. 

Mississippi Power G Light Co. 

Lampton Building, Jackson, Miss. 

Mitchell Manufacturing Company 

2525 Clybourn Ave., Chicago 14, Ill 
Bernard Mitchel! 

Mitchell Manufacturing Co, Ltd 


19 Waterman Ave., Toronto 15, Ont 
J. B. Landers 


G.W. Beals 
Reed Muir 
R.M. Shearer 


Dav 


Modern Light Company 

7809 Maplewood Industria! Court, 
Maplewood 17, Mo. 

Modern Light G Equip. Co. 


$812 S. Wabash Ave., Chicago, Il! 
M. L. Offenberg 


J. E. Baker 


Moe Bridges Corp. 
1415 Illinois Ave., Sheboygan, Wis. M. B. Deutsch 


Moe Light, Inc. 
700 Oak St., Fort Atkinson, Wis. 


Montana - Dakota Utilities Co. 


831 Second Ave. So., Minneapolis 2, Minn. 
W. 1. Hayes 


Stanley Warnes 


Mountain States Power Co. 


236 Lyon St., Albany, Ore A. T. Peterson 
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Municipal Light and Power Dept 
City of Pasadena, California, 302 City Hall 
Pasadena |, Calif E. L. Bettanmer 


Mutual Sunset Lamp Mfg. Co., Inc. 
540 Empire State Bidg., New York 1, N.Y 
Morru Theu 


The Narragansett Electric Co. 
49 Westminster St., Providence |, R. 1. 
C. R. Broadhead 


National Chemical G Manufacturing Co. 
Paint Div 
3617 So. May St., Chicago 9, Ill. 
John Marshal! 


New Bedtord Cas G Edison Light Co 
695 Purchase St., New Bedford, Mass 
WS. Fenstermacher 


Nelson Tombacher Company inc 
81 Prospect St., Brooklyn 1, N.Y 

M. J. Tombacher 
New Orleans Public Service. inc. 
$17 Baronne St., New Orleans, La. S.L. Drumm 
New York State Electric G Cas Corp. 
62 Henry &., Binghamton, N.Y. 

Earle C. Edwards 


Miagara Mohawk Power Corp 
300 Erie Bivd. W., Syracuse 2, N.Y 
Leland D. McCormac 


Northern Electric Co. Ltd 
1620 Notre Dame St., West, Montreal, Quebec 


Northern Light Company 
1657 No. Water St., Milwaukee 2, Wis 
Fred Cramer 


Northern States Power Co. 
Minneapolis 2, Minn. Carl T. Bremicher 
Ohio Edison Co. (Akron Div.) 
Akron 8, Ohio Cc. L. Dunn 
The Ohio Power Co. 
901-315 Cleveland Ave., W., Canton 2, Ohio 

C. B. Morin 


The Ohio Public Service Co. 
P.O. Box 6058, Cleveland |, Ohio C.L. Dunn 
Oklahoma Gas Electric Ca. 
Box 1498, Oklahoma City |, Okla. £. W. Gray 
Omaha Public Power District 
720 Electric Bidg., Omaha 2, Nebraska 

E. E. Schwalm 


Pacific Cas G Electric Co. 
245 Market St., San Francisco 5, Calif. O. R. Doerr 


Pacific Power G Light Co. 
522 Public Service Bidg., Portland 4, Oregon 
C. A. Root 


Peerless Electric Ltd. 
1090 Pratt Ave., Outremont, Quebec 
L. A. Van Duzer 


Witham Penn Fivorescent Light Mfrs. 
1429 South 25rd St., Philadelphia 46, Pa 
Pat Pedwone 


Electric Co. 
535 Vine St., Johnstown, Pa Frank R. Knowles 
Pennsylvania Power Co. 
19 E. Washington St., New Castle, Pa. 
P.G. Dingledy 


Power G Light Co 
90! Hamilton St., Allentown, Pa 
1612 Market St., Philadelphia 3, Pa. 
Dr. Frank W. Preston 


J. M. Stedman 


Pennsytvama Wire Class Co 
1612 Market St... Philadelphia 5, Pa 
Dr. Frank W. Preston 


The Perfeclite Company 
1457 E. 40th Se., Cleveland, Ohio 
Joseph L. Jaffe, Jr. 


Philadeipma Electric Co 
1000 Chestnut St., Philadelphia 5, Pa. 
R G. Rhinchffe 


Philadeiphia Electrical G Mtg. Co. 
1200-36 N. Sist St., Philadelphia 21, Pa. 
R. A. Manwaring 


Phoenix Class Co 
Monaca, Pa D.G. Cameron 
Pierce Electric Co 

367 W. Adams St., Chicago 6, Il. 


Pittsburgh Corning Corp. 
507 Fourth Ave., Pittsburgh, Pa. 
Robert W. McKiniey 


John H. Pierce 


Pittsburgh Plate Class Co. 
Grant Bidg., Pittsburgh 19, Pa. 


Pittsburgh Reflector Co. 
405-411 Oliver Bidg., Pittsburgh 22, Pa. 
H.C. Zinsmeister 


R.B. Tucker 


Portiand Cenerai Electric Co. 
Electric Bidg., Portland 5, Ore. 


The Potomac Edison Co 
55 E. Washington St., Hagerstown, Md. 
5. 8. Bradford 


T. W. Fitch 


Powerlite Devices, Limited 
1870 Davenport Road, Toronto 9, Ont. 
M. B. Hastings 


Public Service Co. of Colo. 
900 Fifteenth St., Denver, Colo. 


Public Service Co. of indiana, Inc. 
110 St., Indianapolis 9, Ind. 
G. O. Stewart 


Public Service Co. of Northern Iilinois 
72 W. Adams &., Chicago 3, Ul. G.K. Hardacre 


Public Service Co. of Oklahoma 
Box 201, Tulsa 2, Okla. 


Public Service Electric & Gas Co. 
80 Park Place, Newark 2.N.J. H. P. J. Steinmetz 


Puget Sound Power & Light Co. 
860 Stuart Bldg., Seattle 11, Wash. 
Frank Mclaughlin 


G. B. Buch 


C.N. Robimon 


Quadrangle Mfg. Co. 
32 So. Peoria St., Chicago 7, Ill. 
Dwight BE. Worrell 


Quaker City Electric Mfg. Co. 
2810 East Pacific St., Philadelphia, Pa. 
Reuben Huberman 


Quebec Hydro- Electric Commission 
107 Craig St., West, Montreal, Que. 
Paul E. Poitras 


Quebec Power Company 
P.O. Box 1607, Quebec, Que. pan Saint-Jacques 


Rambusch Decorating Co. 
40 W. 13th St., New York 11,N. Y. 
Edward Rambusch 


Revere Electric Mfg. Co. 
6009-17 N. Broadway, Chicago 40, Ill. 
Van N. Marker 


Revere Electric Supply Co. 
757 West Jackson Bivd., Chicago, Ill. 
Arthur Peterson 


Rochester Cas G Electric Corp. 
89 East Ave., Rochester 4, N.Y. 


Rockland Light G Power Co. 
Nyack, N.Y. 


Rohm and Haas Co 
222 W. Washington Sq., Philadelphia 5. Pa. 
w.T. 


L. C. Twitchels 


Schaab 


Reedy 


Ruby Lighting Corp 
1212 S. Olive St., Los Angeles 15, Calif. 
Albert Jassim 


(Continued on page 42A) 
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Continued from page 


Ruby Phitite Corp 


52 62 Queens Bivd., Long Island City |, N.Y. 


Lous Phillife 
Rumsey Electric Co 
1007 Arch Philadelphia 7, Pa T. Lewer 
Ryall Electric Supply Co 
1160 Stout, Denver. Colo Cc. 0. Ryall 


The Safety Car Heating © Lighting Co 
PO. Box 904, New Maven 4, Conn. J. Kennedy 


St. joseph Ry, Light, Heat G Power Co. 
520 Francis Joseph Ff. P. O'Connor 


Sendee Manufacturing Co 


Foster Ave 


Chicago, RL. Schramm 


Sande! Manufacturing Co 
9618 So. Loomis Place, Chicago 9, Ill. 4. L. Sandel 


Sen Diego Cas & Electric Co 


O Box 1831, San Diego 12, Calif. H.C. Dillen 
Savannah Electric G Power Co 
Savannah, Ga L. Davidson 
Schomer Electric Suppty 
164 Broadway, Aurora, Il C. Petrsh 
The Albert Sechrist Mtg Co 

K.L. Frence 


1717 Logan &., Denver 5, Colo. 


Co 
2500 W. North Ave., Chicago, 1. 
Louw Rosenstein 


Water and Power Co 
600 Dorchester St, W., Montreal, Que 
Chas. H. Talbot 


The Sherwin Wilhams Co 
101 Prospect N. W., Cleveland 1, Ohio 
J. A. Meacham 


Solwray Lighting. Inc. 
KO. Budg., Radio City, New York 20,N.¥ 
J. M. Gilbert 


Smitheratt Lighting Division 
A Smith tron Company 
217 Everett Avenue, Chelsea 50, Mass. 
Hugh M. Nasor 


Smoot Holman Co 
$2) No. Eucalyptus Ave., Inglewood, Calif 


L. A. Hobbs 


Sola Electric Co 
4655 W. 6th Chicago 50, Ill L. C. Marschall 
Solar Light Mfg Co 
1557 S. Jefferson Chicago 7, A. Laserton 
The Soles Co. itd 
780 Faillon S%t..West, Montreal, Que 

Leon Beauchamp 


Southern Calif. Edison Co. itd 
601 West ith Los Angeles 55, Calif 
Rey E. Dahlin 


Southern Canada Power Co. itd 
555 James S&.. West, Montreal, Que 
George R. Atchinson 


Southern Colorado Pewer Co 


Box 75, Pueblo, Colo Pemberton 


Southern indiana Cas G Elec. Co. 


P.O. Bou 569, Evansville 5, Ind C.K. Graham 
Southers Lighting Mtg Co 

P.O. Box 2546, Orlando, Fla. Max K. Aulich 
Southwestern Cas Elec Co 

Bou 1106, Shreveport, La }. £. Elliott 


Southwestern Public Service Co. 
Amarillo, Texas 


Cunningham 
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Stantey Electric Mtg Co 
600! Laycock &., Philadelphia 42, Pa. 


Bernard Heiier 
Steder Manufacturing Co. 
2700 Roosevelt Rd... Broadview, Maywood, Ill. 
Robert J. Besal 


Stemer Electric Co. 
5500 Milwaukee Ave., Chicago 41, Ill. 
George 8. Steimr 


Sterling Reflector G Mtg. Co 
5219 West Grand Ave., Chicago 51, Ill. 
Anton Oberhuber 


Stence Electric Products Co. 


489 Henry St., Elizabeth 4, N. J. H.W. Spence 


Sunbeam Lighting Co. 
77 E. 14th Place, Los Angeles 11, Calif. 
Herbert L. Krieger 


Sun-Lite Manufacturing Co. 

2555 Bellevue Ave.. Detroit 7, Mich. Fred Binder 
Sun Ray Fluorescent Co 

2025 South Michigan Ave., Chicago, Ill. 


Jerome Gimbei 


Sytvania Electric Products, Inc. 
1740 Broadway, New York 19.N.Y. D. P. Caverly 


Tampa Electric Co. 
Cass & Tampa Su., Tampa |, Fla. F. J. Gannon 
Frank C. Teal Co. 
$222.24 E. Jefferson, Detroit 7, Mich. 
Harold C. Smith 


Texas Electric Service Co. 
Electric Bidg., Fort Worth |, Texas 
R. BE. Hendricks 
Electric Co. 


1101 Power Ave., N. E., Cleveland 14, Ohio 
Thayer B. Farrington 


Toledo Edison Co. 
Edison Bidg., Toledo 4, Ohio Charles A. Harrison 


Toronto Hydro - Electric System 


14 Carlton S&t., Toronto 2, Ont. A. W. J. Stewart 


Triangle Electric Mtg. Company, inc. 


1112 Southwest First St.. Miami, Fla. Lee Minor 
Triangle Industries 
600 W. Adams St., Chicago, Il. Leonard Cohen 
Tri-Part Mfg. Company 
934 Plum Detroit 1, Mich Jules Reznih 
Tristate Electrical Supply Co., Inc. 
38 S. Potomac St.. Hagerstown, Md. 

Robert A. Stott 


Tru-Lite Ltd. 
824 Notre Dame St., W., Montreal, Que. 
Omer M. Trudei 


ac. 
207 E. Ohio S&t., Chicago 11, Il. 


Ferd. Newmer 
Union Electric Co. of Missouri 
12th & Locust Sts., St. Louis 1, Mo. W. L. Berry 
Union Metal Mfg. Co. 
Canton 5, Ohio W. A. Porterfield 


Unistrut Corp. 
4118 Monroe Ave., Wayne, Mich. 
James W. Attwood 


Unistrut Products Company 
1013 West Washington Bivd., Chicago 7, Il. 
George W. Butler 


The United Illuminating Co. 
80 Temple St., New Haven 6, Conn. E. B. Haskell 


United Manufacturing Co 


Ove. United Corp. 

190 Whalley Ave., New Haven, Cona. 
Wilem R Herre 

Utah Power G Light Co. 


Box 699, Salt Lake City 10,Utah W. A. Huchins 


C. Virden Co 


6009.6103 Longfellow Ave., Ch d 3, Ohio 

W.G. Sawyer 
john C. Virden, Ltd. 
19 Curity Ave., Toronto,Ont. P.G. Kirkpatrick 
Virginia Electric G Power Co. 
Richmond, Va. J.C. Holtxclaw 
Voigt Co. 
1649 No. Broad S&., Philadeipnta zz, ra. 

C. J. Frank 


The F. W. Wakefield Brass Co. 


Vermilion, Ohio a. 
Warren Electric Co. 

P.O. Box 2594, Houston, Texas J. R. Thompson 
Wasco Flashing 


Company 
87 Fawcett &., Cambridge, Mass. 
Selig M. Friedberg 


The Washington Water Power Co. 
P.O. Drawer 1445, Spokane 6, Wash. 
Carl L. Hofimen 


The Watson Standard Co. 
225 Galveston Ave., Pittsburgh 12, Pa. 
Ht. EB. Striker 


Welsbach Engineering and Management Corp. 

1500 Walnut St, Philadelphia 2, Pa. H.H. Adam 
West Electric Corp. 

1216 W. 58th St., Cleveland 1, Ohio 

(P.O. Box 5817) Burt Burke 
Westinghouse Electric Supply Co. 

113 North May St., Chicago 7,1. 3B. H. Boatner 
Westinghouse Lamp Div. 

Bloomfield, N. J. Samuel G. Hibben 
West Penn Power Co. 

14 Wood St., Pittsburgh 30, Pa. Harry Restofshs 
Wheeler Reflector Co. 

275 Congress St., Boston 10, Mass. K. A. Sawin 


Wiedenback- Brown Co., Inc. 
111 Eighth Ave., New York 11, N.Y. 
W. C. Stockhberger 


R. GW. Wiley, Inc. 
119 Dearborn St., Buffalo 7, N.Y. 
Robert C. Graves 


H. E. Williams Products Co. 
108 S. Main St., Carthage, Mo. F. B. Williams, Jr. 


Wilmot Castle Co. 


1255 University Ave., Rochester 7, N. Y. 
£. H. Greppin 


}. A. Wilson Lighting G Display Ltd. 
280 Lakeshore Rd., Toronto 14, Ont. J. 4. Wilson 


The Windsor Utilities Comm., Mydro Div. 


149 Chatham St., W., Windsor, Ont. W. 4. Shew 
The Wiremoid Company 
Hartford 10, Conn. D. Hayes Murphy 


Wisconsin Electric Power Co. 
Public Service Bidg., Milwaukee |, Wis. 
G. W. Van Deruee 


Wisconsin Power G Light 
122 W. Washing Ave., Mad 1, Wis. 
J. D. Howard 
Wisconsin Public Service Corp. 
Green Bay, Wis. A.G. Bur 


Worcester County Electric Co. 
11 Foster St., Worcester, Mass. Fred E. Littlefield 
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buildings 


. Wherever good daylighting is demanded to com- 
plement electric lighting—in offices, factories, schools, 
stores, plants, laboratories — PC Functional Glass 
Blocks provide adequate illumination during daylight 
hours, with comfortable, low brightness ratios. Thus 
they meet illuminating engineering and architectural 
standards. 
In addition to many purely decorative patterns, PC 
Glass Blocks are available in functional patterns that 
specifically direct or diffuse daylight. With PC Func- 
: tional Glass Blocks, the most exacting daylight control 
and distribution needs can be met without shading. 
complement our electric lighting plans? These functional patterns include two principal types. 
\ ly One type controls light by bending or directing it up- 
CE ge ~ ward. The other type by diffusing it. The light-direct- 
7\s ing glass blocks, installed above eye level, have internal 
: +) , prisms that project incident daylight above the field of 
vision and thus distribute illumination with remark- 
able uniformity throughout the room. The light-dif- 
fusing glass blocks break up harsh rays and flood in- 
teriors with softly diffused light of high quality. 
Our specialists will be glad to consult with you on 
any problem involving the daylighting of buildings. 
Ask for their help. There's no obligation. 


eee 
be property Ned for maxi illumination, with com- costs; assure privacy; eliminate outside noises and dis- 
fort. This diagram shows how a room is “daylighted” with tracting views; stop infiltration of dust and grit; reduce 
cleaning expense; cut heating and air-conditioning 

costs; are immediately available. 


Distributed by Pittsburgh Plate Gloss Compeny; W. Fuller & Co. on the Pacific 
by leading distrib of ywhere 
pabteaiall Mail this coupon for complete information 
| | 
! 
Dent 307 Fourth Avence 
Pitebergh 22, Po. 


Please send me « copy of your FREE booklet, “The Mark of « 
Building—PC Giess Blocks.” 


TWO TYPES of PC Functional Gloss Blocks ore availoble— 
light-directing ond light-diffusing. 


PITTSBURGH CORNING CORPORATION PITTSBURGH 22, PA. 
43A 
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POINTS THE WAY 
WITH 


Whatever the need . . . wherever the location .. . 

there's a Gruber Directional Fixture to Point the Way. 
The comprehensive Gruber Directional Folder details over 
60 standard units, designed and manufactured to meet most 
conditions . . . or modified to your specific requirements. 


The next time you specify Exit and Directional 
Lighting. refer to your Gruber Catalog. If it is not yet 


‘ 
12 5South First Street, Brooklyn 11,N. Y. 
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*This number coastanly increasing 


you can specify exactly the units you need 


You can get precisely the luminaires you need for any school, hospital, office 
or store installation from the nearly 300 different FLEUR-O-LIER 
fixtures made by 22 leading manufacturers. 


AND ON EVERY UNIT YOU SPECIFY, YOU GET 
THESE EXCLUSIVE FLEUR-O-LIER ADVANTAGES: 


1, The FLEUR-O-LIER Index System y A Complete photometric test data 
Rating. This evaluates illuminating including distribution curves and 
characteristics, shielding, brightness, etc. coefficients of utilization. 


3. Certification. Electrical Testing Labora- 4. All FLEUR-O-LIER fixtures use 
tories certifies the units comply with Certified Ballasts and Certified 


ae 
FLEUR-O-LIER 
re . 
A 
at 
Ss rigid specifications covering electrical Starters. ak 
and mechanical construction. 
is assured when you specify FLEUR-O-LIER 
| FLEUR-O-LIER 
System. monufacturer who complies with Fleur © Lier requirements 
SEPTEMBER 1952 
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ACUSTI-LUMINUS CEILINGS 


NO NOISE — NO GLARE — EVEN LIGHT EVERYWHERE 


This an actual photograph taken under an 


LUMINUS CEILING with 
iiustrates the fact that high intensity 
wow powible and practical 


tal lighting 
shadowless 


High intensity good quality lighting has been the constant goa! of the lighting 
profession. Luminous Ceilings Inc. is proud of its accomplishments toward this 
goal. The ACUSTI-LUMINUS CEILING has become the means of hitting the 
top of the light meter while hugging the bottom of the brightness meter. Glare- 
less, shadowless, lowest brightness light, with no specular reflection and excellent 
acoustical correction is now available to everyone at very reasonable cost. 
LUMINOUS CEILINGS INC. is anzious to show you our ACUSTI-LUMINUS 
CEILINGS. We want to let you see for yourself the merits of our system and our 
sincere desire to solve your lighting problems. We would like to show you some of 
our installations. Look us up when you come to the Illuminating Engineering So- 
ciety Conference in Chicago. Call Armitage 6-2800 to arrange for a courtesy cer, 
or look for us in our room at the Edgewater Beach Hotel. Let us show you how 
our years of experience and hundreds of jobs can help you. See where the only 
LUMINOUS CEILING completely Underwriters’ Approved for installation even 
under sprinkler systems can fit into your lighting program. Look to the leader in 
LUMINOUS CEILINGS. Look to LUMINOUS CEILINGS INC. 


LUMINOUS CEILINGS INC. 


2500 W. NORTH AVE.,-CHICAGO 47, ILLINOIS | 
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(Continued from page 22A) 


colored pictures, color systems and scales, 
and color nomenclature used in various 
technical fields. The k.st fourth of the 
volume deals with the physics and psycho 
physics of colorant layers: gloss, opacity, 
Kubelka Munk mathematical analysis of 
the reflection and transmission of light 
by a light-seattering layer, identification 
of colorants, and formulation of color 
ants. 

The author is Chief of the Colorimetry 
Unit, National Bureau of Standards. 


“Modern Lighting Technique by Harry 
Hewitt, published by Edward Arnold & 
Co., London, 1952; available in U. 8. 
from Longmans, Green and Co., Ine., 
New York City; 223 5% x 8% inch 
pages, 89 illustrations; $4.00. 

The past twelve months have seen the 
publication of several new lighting texts. 
This, the third British venture we have 
reviewed in 1952, is based on the author's 
lectures on illuminating enginecring to 
students preparing for the London City 
and Guilds intermediate examination. The 
text was developed as a practical volume 
on the scientific aspects of lighting tech 
nique and equipment used for general 
lighting indoors and on roadways. It 
covers light and vision, light sources (64 
pages mostly on theory and operation), 
light control, and interior and street 
lighting applications. 


*Planning and Building the Modern 
Church by William Ward Watkin, pub 
lished by F. W. Dodge Corporation, New 
York, 1951; 172 9 x 12 inch pages, lib 
erally illustrated with photographs and 
drawings; price $8.50 

This book, another of the Architectural 
Record series, analyzes church building 
from the preliminary plans to the finished 
building. The author stresses that the 
construction of a church or synagogue is 
a cooperative effort of the clergy, lay 
ehurch members and architect. The archi 
teet must understand the ritual and tra 
ditions of the individual church. 

Although only about four pages are de 
voted specifically to lighting, many of the 
fundamental concepts throughout the 
book should be very helpful to those plan 
ning church lighting installations. Topics 
treated include a history of the past fifty 
years of church planning, procedures for 
the church to follow in setting up a 
building program, materials, exterior de 
sign, interior design (with a special chap 
ter on the chancel, “the heart of the 
church”), furnishings, the church school, 
and an 8-page chapter on lighting, heat 
ing and air conditioning. 

Professor Watkin opens the lighting 
treatment as follows: “Church lighting 


(Continued on page 448A) 
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@ how you can replace six lamps 
for the cost of replacing one? 

@ at what point you can save 
money by group lamp re- 
placement? 

@ which lamp cleaning cycle 
brings you the greatest net 
gain? 

@ how you can eliminate 83% 
of your lamp burnouts? 


LYNN, MASSACHUSETTS 


Please mail Free File Folder L on planned cleaning 
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There will always be 
someone to build them 
CHEAPER but... 


EXPERIENCE to build them 
BETTER! 


Peery manufacturer, regardless of the product he makes, knows that in one way of another 
it & powible for one of his competitors to reduce the quality of the product and sell « at a 
lower price The © expecially tree in the manufacturing of products in which the performance 
can onty be exactly demonstrated with scientific instruments. For example; a fluorescent lamp 
alleged by the manufacturer, name plate to be a dual 40 watt design, but which 
wtually deliwers S11 watts on the leading circut and 394 watts on the lagging circuit and 
has a power factor of only 85.9% © far below the minimum standards required for proper 
amp operation. Ballasts with wah sub-standard characteristics should be sold at scrap prices 
met at merely a few comnts below the price of ballasts 

We invite manalacturers who want to build quality fixtures to visit our plant and to see for 
themectves how Acme Filectric ballasts are constantly being improwed thru research, how they 
are pradeced economically by modern manufacturing methods, how cach and every ballast is 
tested, to show vou our salvage department, which separates the copper, steel and compound 
tor the «rap market. Sure, we make a few mistakes but we don't sell them 


teal last 


ACME ELECTRIC CORPORATION 
299 WATER STREET CUBA, NEW YORK 
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has not kept pace with other elements of 


modern church building. Advanced mod 
still hang rows of glass bowls 
from the ceiling . makeshift planning 
which better than the Victorian 
duliness of the past.” The author advo 
cates dark ceilings, a low level of illum 


ernists 


is no 


nation (6 to § footcandles) at pew level! 
from unobtrusive luminaires, with a much 
higher level at the sanctuary and chan 
cel provided by concealed lighting equip 
ment. He mentions the lack of lighting 
maintenance in churches as compared 
with commercial and industrial buildings 
as one point which should be considered 
in the design. 

The author is Head of the Department 
of Architecture at Rice Institute, Hous 


ton, Texas. 


“Fluorescent Lighting, edited by ©. 
Zwikker, published 1952 by N. V. Philips’ 
Eindhoven, Neth 
erlands; available in U. 8. from Elsevier 
Ine., 402 Lovett Blvd., Hous 
ton, Texas; 262 6 x 9% inch pages, 192 
illustrations; price $6.25. 

This addition to the 
growing Philips’ Technical Library series 
Even 
though parts of it parallel Amick's Fluo 
reacent Lighting Manual another author's 
approach always brings new ideas and 


Gloeilampenfabrieken, 


Press Co., 


is an excellent 


of books relating to illumination 


new ways of looking at the same mate 
In this case it is not just the same 
material since the Philips’ book deals 
with lamps and lighting on the Continent 
and in England as well as in the U.S.A. 
The authors (the volume was written by 
nine members of the Philips’ staff) have 
made a point throughout to compare 
American, British and Dutch lamps and 
application techniques, although, and 
understandably so, the bulk of data indi 
Duteh 
well acquainted with current trends in the 


rial. 


cate practice. The authors seem 


American lamp industry. 
treated luminescence, 
fluorescence and phosphorescence; lumi 


nescent substances; color of light emitted 
by tubular fluorescent lamps; color ren 


Topics include 


dering; gaseous discharges; lamp con 


struction; factors affecting efficiency; 
lamp types; starters; circuits; ballasts; 
luminaires for fluorescent lamps; funda 
design including 


brightness relationships and the Weston 


mentals of lighting 


method ; industry, 
offices, 


sports, 


and applications in 
drafting rooms, 
theaters, 
residences, vehicles, streets, and agricul 


schools, stores, 


restaurants, museums, 
ture. 

The author states that this new Eng 
lish edition contains considerable infor 
mation on developments since the publi 
eation of the original Dutch text in 1950. 
French 


German and editions are also 


available. 
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MOBILEX introduces a new, flexible 
recessed lighting system designed for 
use as an integral part of the newly 
developed grid-type suspended ceiling 
which consists of interlocking “tees” 
supporting Fiberglas* Ceiling Boards. 
MOBILEX is available in 2’ x 2’ units 
for two, three or four 20-watt fluores- 
cent lamps and in 2’ x 4’ units for two, 
three or four 40-watt fluorescent lamps. 
RAPID-SMOOTH START ballasts are 
standard on all 40-watt units. 

Three shielding elements provide a 
variety of pleasing patterns. Moulded 
plastic (illustrated above), Skytex 
giass, and Boxco (R) louvered frames 
are interchangeable and hinge from 
either side for easy servicing. 


DECIDEDLY BETTER 


SEPTEMBER 1952 


DAY-BRITE 
Lighting. 


MOBILEX is extremely flexible. Units 
may be used singly, end to end, or side 
by side . . . and in any combination. A 
wealth of interesting patterns is 
possible. 

Installation is simple. Compress the 
sides of the fixture to clear ceiling rails. 
Insert the fixture into the grid opening 
and let it rest on the rails. End baffles 
lock the compression feature in place. 
Make electrical connections, add hinged 
shielding frame and installation is 
complete. 


MOBILEX is new, practical and com- 
petitively priced. Here's a perfect an- 
swer for those tough remodeling jobs 
and new projects with a limited budget. 
Get the full MOBILEX story. Write 
for Bulletin OD-567—today. 


*Piberglas is the trade mark (Reg. 
U. S. Pat. Of.) of Owens-Corning 
Piberglas Corp., Toledo, Obie 


IDEA IN LIGHT 


G 


ABOVE: Eosy to install. Simply compress 
the sides of the fixture ond insert it into 
the grid opening. 

BELOW: No hangers or pension straps. 
Fixture rests on grid rails. Fixtures con be 
added or changed at any time. 


Day-Brite Lighting, Inc., 5432 Bulwer Ave., St. Louis 7, Missouri 
In Canada: Amalgamated Electric Corp., Lted., Toronto 6, Ontario 
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When servicing “New Floodlamps 
costs are high “Save Tough Prien 
as the lights..." 


Indoors and Outdoors 


You’re losing money when you use two 

men and a lift truck to service lighting For High or Low Bays 
fixtures . . . and you're risking some- High light output maintained 
one's oui THOMPSON disconnecting throughout lomp life. Only 
and lowering HANGERS facilitate tte 
rapid, safe, efficient floor-level main- dn 


tenance of high-bay lights. 
You can assure maximum round-the- 
lighti effici foll . g withs moisture and sudden 
by And temperature chenges. Inside silver reflector 
remember . . . there is mo faster, safer 
or more economical means of servicing For Outdoor Lighting 
overbead lights than with > | Permits use of low-cost weath- 
THOMPSON HANGERS. \ erproof housing, reducing 
Simple manual operation is NS Ney. \ | cost, size, and weight of in- 


stallation. Easy to maintain. 


Send for Technical Bulletin 80 


RADIANT 
HI-FLOOD 


Reflector Weatherproof 
FLOODLAMPS 


RADIANT LAMP CORPORATION 


300 Jelli#f Avenue Nework 8. N J 


THE THOMPSON ELECTRIC CO. 
1116 POWER AVENUE CLEVELAND 14, OHIO AEROMAUTICAL SPORTS LIGHTING AND GENERAL SERVICE RECTIFIER BULES 
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Lower Both Lights And Costs 

With Thompson Hangers! F200 10 1000 Wet] 

Sra. or High Voltage 

% 

exercised at floor level. ff 
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@ The new Fort Worth National Bank Building, 

which provides the largest office space of any single building 

in the city, is lighted throughout with Leader's OFFICER 

fixtures. According to Mr. John Stanley, building manager, 

the reasons for selecting the OFFICER are that the - 
“fixtures proved to be lower in maintenance—offered a 

higher light output—and made a more attractive 

appearance and styling . . .” 


Thank you, Mr. Stanley! The ever-growing 
popularity of the OFFICER in all parts 
of the country shows that these units 


meet a widespread need for 

truly fine fixtures that are outstanding in ; 
efficiency, economical operation, and 
beautiful in appearance. 


New Fort Worth Notional Bank Byilding. 
Architect, Preston M. Geren. Electrical con- 
troctors, Wills Electric Co. The 2800 Leader 
OFFICER units used in the building were 
furnished by General Industrial Supply Corp. 
At left o typical lighting installation in one 
of the offices. 


Leader's OFFICER 


The OFFICER 1s available for 2, 5 or 4 tubes, 
either regular 40-watt or Slimline in 48°, 72° oF 96° length. 
Translucent plastic side panel and imyection-moulded 
catalog show Plastic will not warp or discolor units 
may be used singly or moumed in continuous rows, 
direct wo ceiling or 


LEADER ELECTRIC COMPANY, 3500 North Kedzie Avenue + Chicage 18, Illinois 
Leoder Electric—Western: 800 One Mundredth Avenue, Ooklund 3, Californie 
Compbeti-Leeder, Ltd Brontterd, Ontarie, Conade 
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DIM 
BRIGHTEN 
BLEND 


SMOOTHLY 
EFFICIENTLY 
WITH 


LIGHT DIMMING 
EQUIPMENT 


A COMPLETE LINE FOR 
EVERY APPLICATION 


NON -INTERLOCKING find wide vse in 
controlling auditorium or single room light. 
and in other only 
o few corcurts requ 
manveolly operated of motor 
ord models in copoacities 
30.000 watts Described in Bulletin 


PACKAGED ere especially edaptable to 
school, church, small theetre ond similer 
wees where o low budget is a factor. All 
the facilities of @ large switchboord ore 

vp 

12000 Bulletin covers the 


INTERLOCKING — ore available for installe- 
tion in ewitchboords os single units in 2,000 
end 5,500 wott ratings and as factory 
framed assemblies with or without master- 
ing of grond-mastering controls. Detoils 
ere provided in Bulletin 04521. 


LUXTROL SYSTEM - 


in light dimming equipment 

form of a remote minature dimmer con- 
trolling large amounts of w through 
motor driven POWERSTAT Dimmers. Adapt- 
able to lerge or smoll installotions. Infor- 
mation is offered in Bulletin DPSIL 


me SUPERIOR ELECTRIC co. 


eristot COWNMECTICUT 


S092 DEMERS AVENUE, BRISTOL, CONN. 
Please send free literature on POWERSTAT Light Dim- 


ming Equioment 


FIZTURE DESIGNER WANTED 
For permanent position working on construc 
tien and design of fixtures aad hghting systems 
for New York manufacturer of complete line 
of fluorescent and in andescent fixtures 
ing top man, greduate engineer preferred 
Write giving education and experience 
dress Box 169, Publications Office, Illuminating 
Engineering Society, 1960 Broadway, New 

York 23, N. ¥ 


POSITION WANTED 
Veteran. BS. in Electrical Engineering, ape 
eialeing in Age 27. Married 
Three years’ experience with fluorescent lamp 
manufacturer. Prefer to locate in East or Mid 
die West. Interested in utility company or 
equipment manufacturer. Address Box 170 
Publications Office, [Illuminating Engineering 
Society, 1460 Broadway, New York 23, N.Y 


POSITION WANTED 
An aggressive sales and engineering executive 
with a successful record of high level secom 
plishment is seeking a progressive employer who 
wants action and results This man is under 
45 and * graduate engineer with over 20 years’ 
experience in most all branches of the lighting 
industry. He has been engaged in design, ap 
plication, service, p « entrol, sales and 
exper: 
training of salesmen 
national jobber distribution 
consumer contact, public speaking and 
writing. Salary and bonus compensation pre 
ferred. Address Box 171, Publications Office 
Illuminating Engineering Society, 1860 Broad 
way, New York 23, N. ¥ 
WANTED._TWO LIGHTING SALES 
REPRESENTATIVES 
A leading manufacturer of a nationally adver 
tised, quality line of Fluorescent and Incan 
descent Lighting Equipment needs two good 
men--one for its Cleveland, one for its Omaha 
territory The men selected for each territory 
must know the architect, engineer and electri 
cal trade groups and how to “reach” them 
The opportunities will be limited only by the 
man himself, Men interested in a real oppor 
tunity with @ progressive organisation are in 
vited to submit complete details of their quali- 
fications in strictest confidence. Address Box 
172, Publications Office, Muminating Engineer 
ing Society, 1860 Broadway, New York 23, 
N.Y 


LIGHTING 
MEASUREMENTS 


and 


DEVELOPMENT 
ENGINEER 


Here's a golden opportunity for a 
high caliber man. Get in on the 
ground floor. Design and supervise 
construction of our new Measure- 
ments Lab at MILWAUKEE, Wis- 
consin. Ultimately take charge of 
all photometric operations connected 
with our street and airport lighting 
manufacture and collaborate in de- 
velopment of new lighting devices. 
Familiarity with incandescent and 
vapor light sources essential. 


We're planning big growth in this 
phase of our business. Grow with 
usin stature and pay. It’s your 
chance to actually make the kind 
of job you want. 


LINE MATERIAL COMPANY 


Engineering Department 
South Milwaukee, Wisconsin 
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CLASS"A” WINNERS 
OF GOLD SEAL AWARDS jj 


Unique metal framing system contributes 
perfect fixture alignment, added 
safety and better appearance to winning 
industrial lighting installations. 


All protog: 2phs by permission of Metats & Controls Corporation 


Entry No. 284 
Over toolmaker's benches continuous rows of louvered, double 40-watt 
fixtures are supported by Unisraut channel at a height of 86". Over 
machines (in other photo) the same type Unistrut supported units 
are installed on 8’ centers in rows 7° apart. 


Entry No. 287 

In the finished 
rolling mill of 
this plant, con- 
tinuous rows of 
fixtures are sup- 
ported by Uni- 
sTRUT channel. 


Entry No. 290 

In this high bay 
area the lighting 
units are sup- 
ported in 3 con- 
tinuous rows by 
Unistrut chan- 
nel at a height of 
21’ to avoid a 


traveling crane. 


Stocks in Principal Cities. 
Consult your Telephone 
Directories 


Write today for your A copy of New 
78&-page Cat Jo. 700! Includes above 
drawings and countless other aan of how 
to mount, rack, frame. suspend and support 
all kinds of electrical and mechanical 
equipment. 


The World's Most Flexible 
Al-Purpese Metal Freming 


In the Merit Award Competition sponsored by the Fourth 
International Lighting Exposition (Cleveland, May 69, 
1952), Gold Seal Awards were made for three outstanding 
industrial lighting jobs* using the UNistruT system of 
fluorescent fixture supports. 

The advantages of using the UNistRUT method as shown 
in the accompanying photos are obvious. It permits faster, 
easier, more accurate installation—requires fewer hanger 
stems and canopies. Cleaning and servicing cannot distufb 
fixture alignment. Lowers wiring and rewiring costs. UNI- 
STRUT channel is approved as wireway in Chicago and 
more than 20 other major cities—additional proof of its 
versatility and usefulness. Try it on your next lighting job! 


"Planned and executed by G. E. Pieper, Materials Engineer, Spencer 
Thermostat Division, Metals & Controls Corporation, Attieboro, Mass. 


pay phe 1000 
2000 C 


dower Fitting 


End View of Fisture 
Mounted on 

UNISTRUT Crannel 


UNISTRUT PRODUCTS COMPANY 
1013 W. Washington Bivd., Chicege 7, Hilinels, Dept. 


Please send without obligation the items checked below: 
Catalog No. 700 |_|) Unistrut Sample 


== 
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‘i 
Otner Patents Pending Neme__ 
Compeny 


meet our star salesman 


His initials are S. C. He’s a world beoter. Sold 
more lighting installations for SOLARLITE 
than all the rest of our people put together. 
And he’s not even on our payroll! He's the 
man who tokes another man into his office, 
or store, or school, or factory points his 
hand proudly and soys, “How’s that for 
lighting performance?” S. C.--that's Mr. 
Satisfied Customer. He's a whizzer for 
SOLARLITE. Hope you run into him one of 
these days. 


SOLAR LIGHT MANUFACTURING CO. 
1357 S. Jefferson Street, Chicago, Illinois 


A Life Save 
Tl. orescent Lamps 


New performance data (taken from tests conducted 
for us by the Electrical Testing Laboratories, Inc.) 
prove that fluorescent lamp life can be 100% greater 

. when SENTRY air-thermal type starters are 
used as opposed to glow switch type starters. 


SENTRY start Glow switch starters in con- 


ere provide one continwous 

uninterrupted preheating 

period which light fluores 

com lamps with one start 

img cycle and with but one 

voltage surge 
The lamp life tests are identical in all respects ex- 
cept for the types of starters used. The data covers 
all of the conditions and equipment of the tests in- 


cluding the individual ballast characteristics. 


——Write Today 
for your copy of this 
technical study and report 


INDUSTRIAL STARTER CORP. 


6 PELL STREET NEW YORK 13, N. Y. 
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New! Series XVII Lighting Data sotux series avaible 


in slimline and fluorescent 


Subscribers to previous series of the 
well-known ES Lighting Data 


| soem: hotel, mall F36P—plastic bottom 
| =| board; and others. Printed on 
heavy durable paper, punched for Architects, Engineers 
use in standard binder or special 
| Lighting Dats Binder, they and Designers, 
—— provide users with well-cata- 
logued reference file. specify solux for 


better illumination, 
better engineering, 
better design 


in each sheet, photographs are large, easy to see, accompanied by 
detailed text description and data on wal! colors and reflectance 
brightmess ratios; complete lighting readings, other vital data 
Excellent for architects, consulting and lighting engineers and spe 
cialsts, contractors and others 


Series XVI! NES Lighting Data Sheet . . . 24 to set, mailed May, Septem- 
ber, january . . . $1.25 per set; $1.00 per set in lots of 10 oF more. 


1860 Broadway, New York 23, N. Y. 

Enter my subscription to Series XVII JES Lighting Data sheets 


Name 
Street 


City Zone State 
Check (M. ©.) enclosed © me 


Constantly expanding to provide 


greater service to lighting, 


Sunbeam now offers a new line 


of incandescent fixtures. Various 


designs and sizes available to 


fulfill prescribed illumination 


requirements with added features 


for installation and maintenance 


ease. A typical unit is the 


50100 series, a shallow recessed 


50100 SERIES box (1014” square, 454” deep) 


having a 81,” Controlens* 


and polished aluminum reflector. 


Speedy access to lamp achieved 


by “finger control” latch and 


‘we 
drop-ty pe hinge for bottom panel. 


_Sitenelee. Inquire, today, for further info. 


ae Sunbeam Lighting Company, 777 East l4th Place, 
Ca. tne Los Angeles 21, California 
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as an ides fie of outstanding 
» “& lighting instaliations . 
group of eight individual sheets 

lighting jobs in this brand- 
| mew 24-cheet series. This first 
group inctudes lighting store F36L—louvered bottom 

623. 
4 
ee 

engineered lighting equipment 

z solux 1338 inwood avenue, new york 52, n ae 
corp., avenue, new york 52, ny. 

— 

Ms Announcing — Sunbeam’s new recessed incandescent line Me 
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Constant Wattage 


Levies He 
ond 


for Mercury Vapor Lamps 


Now available after three years of actual field use on municipal 
street lighting networks . . . Sola Constant Wattage Transformers 
for Mercury Vapor Lamps. Field performance surpassed all ex- 
pectations. This outstanding Sola development brings efficiency 
of operation not possible with conventional autotransformer 
types. Principal advantages of the patented Sola circuit are: 


1 Reguleted lomp wottage, lamp current and light output. 
2. Elemnetron of primary voltage tops 
3 Reduced line and lamp current surge at instant of starting. 
Elmnation of lomp ovtoges due to voltage drops. 
5 low heot rise 

6 lLenger lomp lite 

Three types are available for multiple operation of the EH-1 or 
JH-1 400 watt lamp at 60 cycles; nominal voltages of 115v, 230v 
or 460v. Outdoor and indoor units. . 


WRITE FOR BULLETIN C-MV-166 WHICH GIVES COMPLETE DATA 


Electrical choracteristics of @ typical unit 
operating from o nominal line of 230 Volts 


SOLA TRANSFORMER 


CATALOG NO. 77001 


SOLA 
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OUTDOOR TYPE CAT. 
NO. 77001 IS 
TRATED WHERE. 
under ene of more 
of the following US. per 
ents: 2,143,745, 2,212,198; 
| 2,246,621; and Pats. Pend 
Primary Watts 49s | | ass 
Current 218) 194) 178 
Open Circvit Veltege 330 | 
Volts, Operating 133) 133) 133 
Lemp Wets, Opereting | 392 | 400 | 406 
Lemp Current, Opersting | 3.20/ 3.32) 3.42 
Watts Loss 43 4s a 
Efficiency, Percent 9 | 
Power Factor, Percent 98) 997) 
6A 


Architectural firm tells why 
it always specifies CERTIFIED BALLASTS 
for fluorescent lighting 


Fulton, Krinsky & DelaMotte, prominent Cleveland architectural firm specializing in schools, 
requests CERTIFIED BALLASTS in a// fluorescent fixtures they specify. 


Mr. Barton Quarm, their electrical engineer, says, “We always specify Certified Ballasts 


faction is assured by using Certified Ballasts.” a 


More and more CERTIFIED BALLASTS are being speci- = 
fied and used because CERTIFIED BALLASTS assure— 


because we want trouble-free installations. Client satis- ay 


Full Lamp Life Rated Light Output Maximum Ballast Life 


CERTIFIED BALLASTS are made to precise specifications, then 
tested by Electrical Testing Laboratories, Inc., which certifies they 
conform to these high standards. 


Write for complete information on the types of CERTIFIED 
BALLASTS available from each participating manufacturer. 


Participation in the CERTIFIED BALLAST program is open to any 
; manufacturer who complies with the requirements of CERTIFIED 
CERTIFIED BALLAST MANUFACTURERS. 


ATIFIED BALLAST MANUFACTURERS 


Makers of Certified Ballasts for Fluorescent Lighting 


2116 KEITH BLDG., CLEVELAND 15, OHIO 
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a new trend in better seeing 
... through better comfort-brightness balance 


More comfortable seeing means better living for Americans in all walks of 
life. It means quicker, easier, right-the-first-time selections for millions of 
shoppers. It means effortless learning to America’s school kids. 

It means a new freedom from eve fatigue to the legions of 

office workers across the nation. 


Benjamin “Grid-Lite™ provides this much wanted, much needed seeing 
comfort by achieving a new high in comfort-brightness balance. 
Translucent diffuser shields are the secret! These make possible high light 
levels without awareness of the fact... more footcandles on the 

working surface without annoying brightness. 


Benjamin “Grid-Lite”, because of its variety of channel sizes and lamp 
lengths, adapts to practically any size room and location. Write for a free 
copy of Bulletin AD 5880. Benjamin Electric Mfg. Co., 

Dept. I, Des Plaines, Ilinois. 


MORE LIGHT but LESS BRIGHT an 
dex of these 
SLUCENT DIFFUSER SHIELDS qt 


YSTEMS 


4, 
Sold Exclusively Through Ele-trical Distributors 


